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In this Elementary Aruhmktic, care has been

taken to supply the wants of the Junior Pupils in the

Schools of the I )ominion.

Compound ^Quantities hav e been introduced immedi-

ately after the Simple Rules in deference to the opinion

of the Public School Teachers, as expressed by resolution

adopted in Annual Convention at i'oronto, August, 1882.



CONTENTS
•

SECTION 1.—J5IMPLE Quantities. PA.a:.

iJetiuitioiis 1

Numeration and Notation 2

Addition 9

Subtraction 19

Multiplication 26

Division 39

Miscellaneous Examples 58

SECTION 11.

I >ecimal Money »>2

SECTION 111.

I'rie I 'nitary Method t>S

SECTION IV.— CoxMPOuNi) Quantities.

lables of Weights and Measures 72

Reduction 81

Addition 84

Subtraction 86

Multiplication 88

Division 91

Miscellaneous Examples 93

SECTION V.

—

Factors and Multiples.

Highest Common Factor 96

Lowest Common Multiple 98

Miscellaneous Examples 101

SECTION VI.—Vulgar Fractions.

iJetinitions 104

deduction to lowest terms 109



vi CONTENTS.
Pagk.

Comparison of Fractions Ill

Addition 112

Subtraction 114

Multiplication 117

Division 120

Simplification of fractional expressions 124

Fraction of a concrete quantity 128

One concrete quantity as a fraction of another 130

Miscellaneous Examples 131

SECTION VII.—Decimal Fractions.

Notation 1 35

Addition 137

Subtraction 139

Multiplication 141

Division 143

Terminating decimals 148

Decimal fraction reduced to a vulgar fraction 148

Recurring decimals 150

Decimal of a concrete quantity reduced to a compound

quantity 155

One quantity reduced to a decimal of another 157

Miscellaneous l^xamples 159

SECTION VIII.

Practice 162

SECTION IX.

Average and Percentage . . 165

Interest 169

Discount 173

Square and Square Root 174

Ratio 176

Miscellaneous Problems 178

Results IJ^S



ARITHMETIC,

SECTION I.

1. Arithmetic is that part of learning which shews
how to use numbers.

2. Unit. A unit means one. Any single thing, as a

pencil, a cent, a boy, may be taken as a unit.

3. Quantity. A unit, or a group of units, is called a
quantity ; concrete, if the kind of unit is named ; abstract,

if the unit is not named ; five apples, ten cents, twelve

boys are concrete quantities ; five, texi and twelve are

abstract.

4. Number shews the size of a quantity by telling

how many units it contains : thus in eight apples, six

sheep, four dollars, eight, six and four are numbers.

5. Measure. The number of units in a quantity is

often called its measure. The same quantity may have
difierent measures according to the unit takdii ; thus the
same quantity of money may be called one dollar, four

quarters, one hundred cents. One, four and one hundred
are measures.

6. Integers. The common numbers one, two, three,

etc. , are called integers, or whole numbers.

7. Cardinal and Ordinal. The common num-
bers, one, two, three, etc., are called cardinal numbers ta
distinguish them from first, second, third, etc., which
mark the order in which any thing is taken, and are

called ordinal numbers.

2



2 ARITHMETIC,

8. Numbers are expressed by words, by marks called

figures, or by letters. Example : one, two, three, etc. ;

1, 2, 3, etc. ; I, II, IH, etc.

9. Notation is the art of writing numbers by

figures, letters or other marks.

10. Numeration is the art of reading or writing

in words numbers written in figures or letters.

11. Arabic Notation, in this method the first

nine numbers are denoted as follows :

One, Two, Three, Four, Five, Six, Seven, Eight, Nine.

1, 2, 3, 4, 5, 6, 7, 8, 9.

These are called significant figures.

The figure (nought) means none, and is used to denott

the absence of number.

It is called a cipher or zero.

By means of these ten figures all numbers can b(

denoted by the following method :

Local Value. The value of any figure is increasec

ten-fold for every place that it is moved to the left b^

putting another figure to the right hand of it.

Thus we have.

Ten, Twenty, Thirty, Forty, Fifty, Sixty, Seventy,

10, 20, 30, 40, 50, 60, 70,

Eighty, Ninety.

80, 90.

Again, moving the significant figures another place t

the left, we have,

One hundred. Two hundred, Three hundred,

100, 200, 300,
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Four hundred, Five hundred, Six hundred,

400, 500, 600,

Seven hundred, Eight hundred, Nine hundred.

700, 800, 900.

The O's are used in the absence of significant figures :

thus, eleven (ten and one) is 11, twelve (ten and two) is

12, thirteen (ten and three) is 13, fourteen (ten and four)

is 14, and so on up to nineteen (ten and nine), which is 19.

So twenty-one is 21, twenty-two is 22, twenty-three

is 23, and so on up to ninety-nine, which is 99.

Again, a hundred and one is 101, a hundred and two is

102, a hvindred and twenty is 120, a hundred and thirty-

five is 135, two hundred and seventy-three is 273, and so

on up to nine hundred and ninety-nine—999, which is

the largest number denoted by three figures.

EXERCISE I.

1. Read or write in words, 56, 78, 83, 95, 70, 49, 26,

34, 67.

2. Express in Arabic notation, Twenty-nine, Eighteen,
Thirty-six, Forty-eight, Fifty-four, Sixty-five, Seventy-
six, Eighty-nine, Ninety-two.

3. Read or write in words, 108, 110, 115, 118, 124,

136, 205, 210, 212, 316, 340, 465, 587, 609, 728, 888, 964.

4. Express in Arabic notation. One hundred and six.

Two hundred and ten. Three hundred and forty. Four
hundred and sixty-five. Five hundred and four. Six hun-
dred and sevent3'^-eight. Seven hundred and forty-two,

Eight hundred and sixteen. Nine hundred and eighty-

seven.

12. We have seen that the figures in the first three

places, counting from right to left, denote respectively
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units, tens of units and hundreds of units, or, briefly, units,

tens and hundreds. Figures in the next three places, viz.

,

the fourth, fifth and sixth, denote respectively thousands,

tens of thousands and hundreds of thousands.

Thus we have,

One thousand 1000 or 1,000

Ten thousand 10000 or 10,000

One hundred thousand. . 100000 or 100,000

As the names of the second three figures are the same

as those of the first three, except that we have thousands

instead of units, it is useful to separate the second period

from the first by a comma ; we can then write or read

the two periods separately. Thus, to read in words 5608

or 5,608 we say five thousand (for the second period) six

hundred and eight (for the first).

So, to write in figures Twelve thousand four hundred

and sixty, we have 12 for the second period and 460 for

the first, or altogether, 12,460.

Again, to read 608017, or 608,017, we have Six hundred

and eight thousand and seventeen units.

Note. The s at the end of hundreds, thousands and so

on, and the word units at the close of the number, are

usually omitted.

To write in figures Four hundred and eighty thousand

nine hundred and six, we have for the second period 480

and for the first 906, or altogether, 480,906.

EXERCISE II.

1. Read or write in words 1206, 1357, 2615, 3008,

4600, 5780, 6000, 7812, 8579, 9999.

2. Write in figures, One thousand four hundred, Two
thousand six hundred and fifty, Three thousand and forty-
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eight, Four thousand, Five thousand seven hundred and
nine, Six thousand two hundred and fifty-four. Seven
thousand, Eight thousand and ninety, Nine thousand
and nine.

3. Write in words, 16400, 35008, 70463, 85000, 94600,

105634, 368000, 400980, 500600, 643578, 750860, 800008,

909099.

4. Write in words, 3568, 4004, 7089, 18600, 48065,

82020, 95095, 160840, 207536, 315000, 600028, 701111,

854900, 999999, 909090.

5. Write in figures. Seventy-one thousand four hundred
and thirty-nine. Four hundred and five thousand six hun-
dred and seven. One hundred thousand one hundred,
Eight hundred and eighty thousand eight hundred and
eighty, One hundred and forty-four thousand. Nine hun-
dred thousand nine hundred and ninety. Eighty thousand
and eight, Five hundred and sixty thousand and seventy.

13. As there is little use in occupying the time of be-
ginners with numbers of more than six or seven figures,

we will merely mention that the three figures in the third
period denote millions, tens of millions and hundreds of

millions ; the tliree figures in the fourth period denote
billions, tens of billions and hundreds of billions, and so
on with quadrillions, quintillions, etc.

14. To write large numbers in figures, the beginner will
find it useful to set down a number of periods filled with
O's and having the initial of its name over each period,
thus,

B. M. T. U.

000,000,000,000.

Keeping this before him as a model, he has merely to
write the proper figures in each period.
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Example 1. To write Five million sixty thousand eight
hundred :

5 in the third period, 060 in the second and 800 in the
first.

Thus he will have 5,060,800.

Note. The O's to the left of the significant figure 5 in
the highest period are omitted, but not in any of the
lower periods.

Example 2. Write in figures forty million and sixty-

five.

40 in the third period ) , , ,-,

000 in the second period > ^L nnl n^K
065 in the first period ...,....)

^0,000,065.

15. To read in words any large number written in

figures, divide it by commas into periods of three figures,

beginning from the right, and then, starting with the
highest, read the figures in each period just as if they
stood alone, and add the name of the period.

Example 1. Read in words 6012856.

This when divided is 6,012,856.

For the third period Six million ; for the second period
twelve thousand ; for the first period eight hundred and
fifty-six.

Example 2. Read in words, 70508900.

When divided it is 70,508,900.

Seventy million five hundred and eight thousand nine
hundred.

Example 3. 800080008, when divided, is 800,080,008 :

Eight hundred million eighty thousand and eight.
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Example 4. 13000078, when divided, is 13,000,078 :

Thirteen million and seventy-eight.

Note. It should be observed, as in the above example,
that when a period contains O's only it is omitted in the
reading, but the O's cannot be omitted in writing the
number.

16. Digits. The figures which denote a number are

called its digits.

Thus, 76 is a number of two digits, and 185 is a number
of three digits.

EXERCISE in.

1. Write in words, 7000000, 25064780, 65408700,

812001005, 7500650000.

2. Write in figures. Five million six thousand and
seven. Fourteen million eighty-five thousand and sixteen,

Nine hundred million eight hundred thousand and seven
hundred, Three billion twenty million one thousand and
ninety, Twelve billion five hundred and seventy thousand
two hundred and three.

3. Write in words, 4000005, 205000800, 16000600072,

870009080060, 312507618000.

4. Write in figures, Twenty-five million and twenty-five,

Four billion sixteen million and fifteen.

three, four, five, six and seven digits respectively.

6. Write in figiires the largest numbers of one, two,
three, four, five^ six and seven digits respectively.
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7. Read in words, 1111111, 101010101, 2002002002,

300030003, 40000400004, 1234567890, 5000006000006.

17. Roman Notation. The ancient Romans used
the following letters or marks to denote numbers :

One. Five. Ten. Fifty. Hundred. Five hundred. Thousand.

T. V. X. L. C. D. M.

18. Principle. The number denoted by two or more
of these letters together is the sum of their values taken
singly, except when a lower letter precedes a higher, in

which case the value of the lower letter is to be taken
from that of the higher.

Thus II is 2, III is 3, VI is 6, but IV is 4, VII is 7,

VIII is 8, XI is 11 but IX is 9, XV is 15, XVII is 17,

XIX is 19, XX is 20, XL is 40, LX is 60, LXXXV is 85,

XC is 90, CX is 110, CCLXXVI is 276, DOLXVI is 666,

CDXLIV is 444.

EXERCISE IV.

Write in Arabic notation :

1. XVI, XXV, XXXIII, XLIX, XCIX, CLX,

CCXXXII, CD, DC.

2. DCL, MDCLX, MMDCCXX, MCCCLXXXVII.

3. MDCCCLXXXIl, MDLX, MDCL, MIVIDCLXVI,

MCDXLIX.

19. To denote in Roman notation a number written in

the Arabic notation, express the value of each digit, be-
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ginning with the highest, by one or more of the Roman
letters, using as few as possible.

Example 1. 14 (10 and 4) is XIY.

Example 2. 269 (200, 60 and 9) is CCLXIX.

Example 3. 444 is CDXLIV.

Note. A line over a letter increases its value a thousand-

fold. Thus V is 5,000, X is 10,000, IT is 1,000,000.

EXERCISE V.

Express in Roman notation :

1. 48, 96, 162, 345, 547, 809, 900, 999.

2. 1008, 1234, 1357, 2468, 3060, 1012, 1500.

3. 4000, 5368, 11045, 27800, 630000.

ADDITION.

20. When two or more numbers are collected into one

number the operation is called Addition. The result

is called the Sum of the numbers. The numbers which

are to be added are called Addends.

Note. The unit of the several addends must be the

same. Thus the sum of 5 pounds and 3 pounds is 8

pounds ; but we cannot add together 7 pounds and 4 yards.

21. Before learning the Rule for Simple Addition, it

wiU be well for a child to learn the following Table, called

the Addition Table. The child should satisfy himself

that this Table is true by means of counters, or strokes on
a slate.



10 ARITHMETIC.

ADDITION TABLE.

land



addition: 11

and so on, the result in each case being 50 more than the
corresponding result in the Table.

22. Sign of Addition, The sign + (plus) means
that the number following the sign is to be added to what
goes before it.

Sign of Equality. The sign = (equals, or is equal
to) means that what goes before the sign is equal to what
follows it

The sign /. means "therefore."

The sign •/ means "because."

Brackets. When we wish to shew that the result

of one operation is to be used in another operation, the
numbers and signs of the former operation are put in
brackets, ( ).

Example 1. To add to 6 the sum of 3 and 2 :

6 + (3 4- 2) = 6 + 5 = 11.

Example 2. To prove that 3 + 2 = 2 + 3:

3 + 2 = (1 + 1 + 1) + (1 + 1) = 1 + 1 + 1+1 + 1,

2 + 3 = (1 + 1) + (1 + 1 + 1) = 1 + 1 + 1 + 1 + 1,

.-.3 + 2 = 2 + 3.

Hence addends may be taken in any order.

ExAaiPLE 3. Find the sum of 5, 3 and 7.

5 + 3 + 7 = 15,

or 7
3 Explanation. 5 and 3 make 8. 8 and 7
5 make 15.

15

Note. Use as few words as possible. Thus instead of
saying 5 and 3 make 8, 8 and 7 make 15, say 5, 8, 15,
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Example 4. Find the sum of 3, 5, 7 and 9.

3 + 5 + 7 + 9 = 24. Explanation.

or 3 say 3, 8, 15, 24,

5
7
9 or 9, 16, 21, 24.

24

EXERCISE VI.

1. Find the sum of 3, 2, 1, 6 and 8.

2. Find the result of 5 + 2 + 3 + 4 + 6.

3. Add together 8, 4, 3, 5, 6 and 7.

4. A boy received 3 merit marks on Monday, 2 on
Tuesday, 4 on Wednesday, 5 on Thursday, and 1 on
Friday. How many did he get during the week ?

6. A boy spent 3 cents on apples, 5 cents on candies,

4 cents on a pencil, and had 8 cents left. How many
cents had he at first 1

6. Find the sum of the first six integers.

23. To add larger numbers.

Example 1. Find the sum of 15, 18, 1 3.

15 + 18 + 13 - 46,

' 15 Explanation. First add the units, saying,

18 3, 11, 16 : put down 6 and add 1 to the tens.

13 Then add the tens, saying, 1, 2, 3, 4 : set down— 4 under the column of tens.

46
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Example 2. Add 27, 35, 18.

27
35 Explanation. Add the units, saying, 8, 13, 20

:

18 and carry 2 tens. Then add the tens, saying, 2,— 3, 6, 8.

80

Example 3. Add together 47, 385, 7 and 236.

47
385 Explanation. Add the units, saying, 6, 13, 18,

7 25 : 5 and carry 2. Then add the tens, saying, 2,
236 5, 13, 17 : 7 and carry 1. Finally, for the hun-

dreds say, 1, 3, 6.

675

Example 4. Find the sum of twenty-six, seven hutt
dred and eight, eighty-five, four thousand and sixty-three,
ninety-four, six hundred and nineteen.

26
708 Explanation. 9, 13, 16, 21, 29, 35 : 5 and
85 carry 3. 3. 4, 13, 19, 27, 29 : 9 and carry 2,

4063 2, 8, 15 : 5 and carry 1. 1, 5.

94
619

5595
EXERCISE VII.

5
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29. Find the sum of sixty, six hundred and six, six

thousand six hundred, six thousand and sixty, sixty

thousand and sixty, and sixteen.

30. Find the sum of all the numbers of three digits

that can be made with the figures 5, 7 and 9.

31. In a game of cricket, the first man out made 15
runs, the second 9, the third 28, the fourth and fifth

none, the sixth 17, the seventh and eighth 7 each, the
ninth 5, the tenth 3, and the last man carried out his bat
for 6. Also there were 13 byes and 8 wides. Find the
total score.

32. On a certain section there are four families, com-
prised respectively of nine, eleven, eight and seven per-

sons. How many people live on the section ?

33. John had 5 hens, which laid respectively 15, 19, 18
and 17 eggs. How many eggs had he in all ?

34. A man bought a pound of cheese for 17 cents, a
pound of butter for 21 cents, two pounds of sugar at 9
cents a pound, and a box of matches for 18 cents. How
much did he spend ?

35. Find the result of 67 + 38 + 29 -f 56 + 135.

36. One man walks 35 miles each day. Another walks
41 miles the first day, 38 the second day, and so on, each
day 3 miles less than the day before. Shew that in 5
days they will have both walked the same distance.

General Riile for Addition.

24. Write down the given numbers under each other,

so that units may come under units, tens under tens,

hundreds under hundreds, and so on : then draw a line

under the lowest number.

Find the sum of the column of units : if it be less than
ten, write it down under the column of units below the
line just drawn, but if it be greater than ten, then write
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down the units' figure (i. e. the last figure on the right

hand) of the sum under the column of units, and carry

to the column of tens the remaining figure or figures.

Add the column of tens and the figure or figures you
carry as you have added the column of units, and treat

its sum in exactly the same way as you have treated the
column of units.

Treat each succeeding column (viz. hundreds, thou-
sands, &c.) in the same way.

Write down the full sum of the last column on the left

hand.

The entire sum thus obtained will be the sum or amount
of the given numbers.

25. Test. The test of correctness is that the result

when you add downwards should be the same as when
you add upwards.

Note. It is useful to set down the numbers carried

under the column to which they are carried, so that when
the result of any column added downwards does not agree

with that got by adding upwards, we may not have to

add the previous columns over again.

Example :

4785
934 Explanation. 8, 14, 21, 27, 32, 39, 43, 48 :

607 8 units, and set down 4 under the tens' column.

5385 Then 4, 9, 17, 26, 30, 38, 44, 52 : 2 tens, and
8046 set down 5 under the column of hundreds.

97 Then 5, 12, 15, 18, 24, 33, 40 : hundreds,

386 and set down 4 under the column of thousands.

6758 Lastly, 4, 10, 18, 23, 27 : set down 27.

27028
454
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EXERCISE VIII.

1. 86
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15. A battalion was composed of eight companies
having respectively 65, 58, 47, 63, 56, 48, 60 and 55 men!
The band numb red 28, and there were 19 officers. Find
the total number in the battalion.

16. An oil well was bored in 15 days. 50 feet was
bored the first day, and each day afterwards 3 feet less
than the day before. Find the total depth.

17. A family spends 152 dollars on clothing, 144 dollars
on rent, 416 dollars on provisions, 65 dollars on small
expenses, and put 36 dollars in the Savings' Bank. Find
the income of the family.

18. A farmer sold a cow for 45 dollars, two bullocks for
58 dollars each, and a horse for as much as the other
three animals put together. How much money did he
receive ?

19. In a school there are forty-eight in the first class,
thirty-seven in the second class, twenty-six in the third
class, nineteen in the fourth class, and seventeen in the
fifth class. Find the whole number in the school.

20. A man bought 4 horses. For the first he paid 97
dollars

;
for the second 18 dollars more than for the first

;

for the third 15 dollars more than for the second ; and for
the fourth as much as for the other three. Find how
much he spent altogether.

21. A Boer doctor being asked his fee for visiting a
patient 20 miles off, said, " a dollar a mile." At the end
of the first mile he said, '' one mile, one dollar," and got
his dollar. At the end of the second mile he said, " two
miles, two dollars. " Upon this his conductor turned back.
What would have been the doctor's fee 1

22. Find the sum of the first twelve odd numbers.

23. A gentleman left three thousand five hundred dol-
lars to eacli of his three sons, to each of his two daugliters
seven liujub-ed and fifty dollars more than a son's share,
and to his wife one thousand doUai's more than the shares
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of a son and a daughter put together. Find the amount
of his property.

24, The exports of Canada for November, 1881, were,

in value, minerals, 133,809 dollars ; fish, 723,141 dollars
;

timber, 1,975,978 dollars ; animals, 2,172,295 dollars

;

agricultural products, 6,694,710 dollars ; manufacture,

396,415 dollars ; and miscellaneous articles, 43,088 dollars.

Find the total exports for November.

SUBTRACTION.

26. When a less number is taken from a greater num-
ber, the operation is called Subtraction.

The former number is called the Subtrahend, and
the latter the Minuend.

The result is called the Remainder, or Difference.

27. Sign of Subtraction. The sign - (minus)
means that the number which follows the sign is to be
taken from that which goes before it. Thus : 2 — 1 = 1.

3-1 = 2.

Note 1. We have seen that 3 + 2 -- 2 + 3, but it is

not true that 3 — 2 is equal to 2 — 3, for 3 — 2 = 1,

but 2-3 means that 3 is to be talcen from 2, which
cannot be done.

Note, 2. To subtract 5 from 8 is the same as to find
what number added to 5 makes 8. Hence Subtraction is

called the converse of Addition.

Note 3. The Minuend and Subtrahend must have the
same unit, which will also be the unit of the result.

Thus, if from 5 pencils we take 3 pencils, the remainder
is 2 pencils ; but we cannot take 3 cents from 5 pencils.
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SUBTRACTION TABLE.

1 from
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EXERCISE IX.

1. A boy spent 3 cents out of 10 cents. How many-
had he left \

2. Out of a class of 12 pupils 5 are absent. How many
are present ?

3. A fishing pole, 17 feet long, had 8 feet broken off.

How long was the remainder ?

4. A boy has 9 cents. How many more must he get to

have 15 ?

5. Out of 16 words, a pupil spelt 9 correctly. How
many were missed ?

6. A boy who had 25 cents bought two oranges for 6
cents, and a ball for five cents. How much had he left ?

7. Give the results for 7 - 2, 9 - 4, 17 - 6, 15 -
(6 + 2), (6 + 4) - (3 + 2),

28. To subtract, when the numbers are
greater than 10.

Example 1. To subtract 13 from 17.

17 Explanation. 3 units taken from 7 units leaves
13 4 units. 1 ten from 1 ten leaves nothing.

4

Example 2. From 35 take 18.

Explaimtion. 8 units cannot be taken from 5
35 units, but we can take 1 of the 3 tens along with
18 the 5 units and say 8 from 15 leaves 7. Then 1— ten from the remaining 2 tens leaves 1 ten.

17 Or add 10 units to the 5 units and say 8 from
15, 7, and make u|i by taking 2 tens instead of 1
ten from the 3 tens, which leaves 1 ten.
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Example 3. Find the difference between 218 and 176.

218 Explatmtion. 6 from 8, 2. 7 from 11, 4. 2
176 from 2, nothing.

42
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of sheep in tlie two fields, and also how many more sheep

there are in the one field than in the other.

36. Thomas had 208 beech-nuts, he gave William 69,

Andrew 103. How many had he left ?

37. Find the sum of twenty-two and thirty-one, also

their difierence.

38. A boy was given by his father 25 cents to buy a

newspaper for 3 cents, 3 slate pencils for 2 cents, 2 postage

stamps for 3 cents each. What change should he bring
home ?

General Rule for Subtraction.

29. Write down the less number under the greater

number, so that units may come under units, tens under
tens, hundreds under hundreds, and so on ; then draw
a straight line under the lower number.

Take, if you can, each figure of the lower number from
the figure of the upper number which stands directly over

it, and place the remainder under the line just drawii,

units under units, tens under tens, and so on.

But, if any figure in the lower number be greater than
the figure just above it, then add ten to the upper figure,

and then subtract the lower figure from the upper figure

thus increased, and write down the remainder as before.

Add one to the next figure in the lower number, and
then take this figure thus increased from the figure just,

above it, by one of the methods already explained.

Go oil thus with all the figures.

The result thus obtained will be the difference or re-

mainder.

30. Test. The test of the correctness of the result is

that the remainder added to the subtrahend shoi;ld pro-

duce the minuend.
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Example. How much greater is 8312 than 5482 ?

8317 Explanation. 2 from 7, 5. 8 from 11, 3.
5482 5 from 13, 8. 6 from 8, 2.

2835

Te£
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hundred and fourteen more than the first. Find the

third number.

28. When will the Prince of Wales, who was born in the

year 1841, be as old as the Queen now (1882) is, who was
bom in the year 1819 ? How old will the Queen then be ?

29. What is the difference between 20001 + 2010 -
1915 + 747 - 809 and 1500 - 782 + 1189 - 387 I

30. The Indian Mutiny took place in 1857 ; how many
years was that before 1882 ?

31. A wheat buyer bought 5,916, 8,014, and 11,129

bushels of wheat, and sold 9,697 bushels ; how many
bushels had he left in stock 1

32. Out of an army of forty thousand men, 30,012 are

ordered on foreign service : how many remain at home \

33. If in a school of 368 scholars, 93 are admitted and
79 leave during the year, what is the number at the end
of the year ?

34. A person writing in 1860 says the battle of Waterloo
took place 45 years ago : find the date of the battle.

35. A man whose yearly income is 1,200 dollars, spends

100 dollars for house rent, 72 dollars for servants, 25 dol-

lars in travelling, 120 dollars in clothing, 825 dollars in

household bills ; will he have saved anything or be in

debt at the end of the year, and to what amount ?

36. The population of the Counties on the river St,

Lawrence in 1881, was 119,773 ; that of those on the

Ottawa river was 148,775 ; find the difierence between
the population of these Counties.

37. Find the result of 801 -f 317 — 295 + 300 — 283

+ 675 — 863.

38. For the year 1880, the exports of Canada were

87,911,458 dollars, and the imports 86,489,747 dollars
;

find by how much the exports exceeded the imports.

39. Find the difference between three million five thou-

sand and ten, and two million twenty thousand and ei^ht.



26 ARITHMETIC.

40. The minuend is five million eight thousand and
twelve, the subtrahend four million s x hundred and
twenty-three thousand

; find the remainder.

41. What number must be added to the sum of 803,
61133 and 5069 to make the result equal to the sum of
60512, 893, 27 and 90438 ?

42. Find the final remainder after subtracting 603956
as many times as possible in succession from 2875612.

MULTIPLICATION,
31. When a number is taken as an addend any number

of times, the operation is called Multiplication.

The number which is taken as an addend is called the
Multiplicand.

The number of times it is taken is called the Multi-
plier.

The result is called the Product.

32 Sign of Multiplication. The sign x, (into,
or multiplied by), between two numbers means that one
number is to be multiplied by the other.

Example 1. 2x3 means 2 multiplied by 3 (2 taken
3 times), or twice 3 (3 taken twice).

Note 1. We get the same result whether we make 2 or
3 the multiplier, for 3 + 3 = 6, and 2 + 2 + 2 = 6.

Note 2. The multiplier, or number of times the midti-
plicand is to be taken, must always be abstract, that is, a
more number.

The unit of the product is the same as that of the multi-
plicand. Thus, 5 dollars taken three times is 15 dollars

;

4 yards taken twice is 8 yards.

33. Multiplication Table. All products, from i
taken once, to 12 taken 12 times, are put into a Table whicli
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must be learned so well that the pupil may be able to give
any product promptly.

MULTIPLICATION TABLE.

Twice
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Note. Questions and answers on the Table should be
given as briefly as possible. Thus : Question. Seven
times five ? Answer. Thirty-five.

EXERCISE XII.

1. If one orange costs 5 cents, how many cents will 7
cost ?

2. If a boy reads 6 pages a day, how many will he read
in 5 days ?

3. A boy walks a distance of two miles and back every
day. How many miles does he walk in a week ?

4. How many months has a boy lived who is nine
years old ]

5. A boy is sent with 75 cents to buy 8 jwunds of sugar
at 9 cents a pound. How many cents will he have left ?

6. A farmer exchanges 8 dozen eggs, at 12 cents a
dozen, for 11 yards of calico at 9 cents a yard How
many cents will he have to pay 1

7. Find the results of (5 + 3) X (7 + 3). (6 + 5) X
(9 — 4). (8 — 2) X (12 — 3). 7x5 + 8. 8x7 —
9X6. 11 + 6 X 8. 100 — 8 X 9.

34. To multiply when the multiplicand
is greater than 12, but the multiplier not
greater than 12.

Example 1. Multiply 17 by 3.

17 Explanation. 3 times 7 units makes 21 units

;

3 set do\vn 1 unit and add (carry) 2 to the tens.— Then 3 times 1 ten makes 3 tens, or, altogether,

51 5 tens,
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Example 2. Multiply 287 by 5.

287 Explanation. 5 times 7 units, 35 units ; 5 and
5 carry 3 tens. 5 times 8 tens, 40 tens, which, with

3, make 43 tens ; 3 tens and carry 4 hundreds. 5
1435 times 2 hundreds, 10 hundreds, which, with 4,

make 14 hundreds.

Example 3. If a boy sleep nine hours every night,

how many hours will he sleep in a year (365 days) ?

365 Explanation. 9 times 5, 45 ; 5 and carry 4.

9 9 times 6, 54, and 4, 58 ; 8 and carry 5. 9 times
3, 27, and 5, 32.

3285 . . The result is 3285 hours.

Note. The operation is performed with the numbers
merely. The unit of the result is known from the
question.

In this example 9 hours is to be taken as an addend
365 times, therefore the unit of the result is an hour.

Since 9 taken 365 times makes the same number as 365
taken 9 times, we perform the latter operation which is

the shorter one.

EXERCISE XIII.

Multiply 1. 53 2. 47 3. 88 4. 48 5. 60
By 2 2 2 3 3

6. 29 7. 27 8. 83 9. 90 10. 67 11. 36
3 4 4 5 5 6

12. 99 13. 27 14. 53 15. 45 16. 77 17. 69
6 7 7 8 8 9

ir 18. 54 19. 20 20. 99 21. 53 22. 87 23. 60
"^ 9 10 10 11 11 12

24. 49 25. 687 26. 800 27. 276 28. 777 29. 497
12 2 3 4 5 6

30. 905 31. 835 32. 487 33. 560 34. 538 35. 704
7 8 9 10 11 12
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36. Supposing an acre of land to produce 25 bushels of

wheat, how many bushels will 9 such acres produce, and
what will be their value at 130 cents a bushel \

37. A boy takes 75 steps in a minute ; how many steps
can be taken in 11 minutes ?

38. If in each of 8 barrels of water there are 30 gal-

lons, how many gallons in all 1

39. A book has 375 pages ; how many pages in 11 such
books ?

35. Rule for Multiplication, when the
multiplier is a number not larger than 12.

Place the multiplier under the multiplicand, units
under units, and (if the multiplier be 10, 11, or 12),
ten under tens ; then draw a line under the multiplier.

Multiply each figure of the multiplicand, beginning with
the units, by the figure or figures of the multiplier (by
m^ans of the Multiplication Table).

Write down and carry as in Simple Addition.

Example. If a car carries 375 bushels of wheat,
how many bushels in 12 car-loads ?

375 Explanation. 12 times 5, 00 : and carry 6.

12 12 times 7, 84, and 6, 90 : and carry 9. 12
times 3, 36, and 9, 45.

4500



MULTIPLICATION. 31

14. Multiply 65030807 by each of the following, 2, 5,

3, 7, 4, 9, 6, 8, 11 and 12.

15. Two men start from the same place and travel in

opposite directions, one at the rate of 40 miles a day, the

other at the rate of 35 miles a day ; how far apart will

they be at the end of six days ?

16. In question 15, if the men travelled in the same
direction, how far apart would they be at the end of

eight days ?

17. If the second man at the end of two days turn
back, and travel each day in the opposite direction the
same number of miles as before ; find how far apart they
will be at the end of the six days.

18. How far will a train travelling 45 miles an hour
run in 8 hours, if an hour is consumed in stoppages ?

19. A farmer sold 5 cords of wood for 4 dollars a cord,

7 sheep at 6 dollars each, and 2 cows for 30 dollars each
;

he bought a chain worth 3 dollars, a plough worth 18
dollars, 20 pounds of sugar at 10 cents a pound, 6 pounds
of tea at 50 cents a pound, a pair of pants for 4 dollars

;

find the sum of money he should take home, supposing
that his expenses were a dollar.

20. There were 211 school days in 1881. A boy who
lives a mile from school was absent 10 days in the year.

If he comes home to dinner at noon every day he is at

school, find the number of miles he walks to and from
school during the year.

21. If the area of the Province of Ontario be 180,000
square miles, and the average population be 11 persons
to the square mile, find the total population.

36. Continued Multiplication. When one
number is multiplied by another, and the product multi-
plied by a third number, and so on, the operation is called
continued multiplication, and the result is called the con-
tinued product of the numbers.
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Factors. The numbers whose continued product

makes a certain number are called the factors of that

number.

Note. Although 1 is a factor of all numbers, it is not

usually counted in the number of factors.

Thus the factors of 6 are 1, 2 and 3, or 1 X 2 X 3 = 6,

but we commonly say that the factors of 6 are 2 and 3.

Composite Numbers are those which are the

products of two or more factors.

Prime Numbers are those which are not the pro-

ducts of two or more other numbers.

Thus, since 6 is 3 times 2, and 10 is 5 times 2, 6 and 10

are composite numbers, but 1, 3, 5, 7, 11 and so on are

prime numbers.

37. To multiply by composite numbers
whose factors are not greater than 12.

Example 1. Multiply 137 by 14.

137
7

Explanation. We first find 7 times 137 by
959 multiplying by 7, and then take this result twice

2 by multiplying it by 2.

1918

Example 2. Multiply 664 by 126.

564
9

Explanation. We can easily see that 126 =
5076 63 X 2 and 63 = 9 X 7, so that 126 - 9 X 7

7 X 2. We first take 9 times 564. Then take

this result 7 times, which gives 63 times 564.

35532 Finally we take this result twice, which gives

2 126 times 664.

71064
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38. The most important use of continued multiplica-

tion is when the multiplier ends with one or more O's.

Example 1. Multiply 638 by 80

638 or more briefly

^
638

5104
10

51040

80

51040

Explanation. In the shorter

form we multiply by 8 and afiix a

0, which, by moving the other
figures one place to the left, in-

creases the value tenfold.

Example 2. Multiply 743 by 600.

743
600 Explanation. We multiply 643 by 6 and affix

two O's to the product, wliich multiplies it by 100.

445800

Example 3. Multiply 527 by 28000.

527
7000

Explanation. 28000 = 1000 X 7 X 4. We
3689000 multiply 527 by 7 and affix 3 ciphers to multiply

4 by 1000, and then multiply the result by 4.

14756000

EXERCISE XV.
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21. Find the continued product of 1, 2, 3, 4, 5, 6.

22. Find tlie value of 2x2x2x2x2x2.
23. Find the result of 3x3x3x3x3.
24. Find the result of 4 X 4 X 4 X 4.

25. Find the result of 5 X 5 X 5.

39. To multiply by any number greater

than 12.

Example 1. Multiply 946 by 17.

946 or 946 Explanation. We find 7 times
17 17 946 by multiplying by 7, and then

10 times 946 by affixing a cipher to

6622 6622 946. The two products added to-

9460 946 gether give 17 times 946. We may
omit the if we take care to move

16082 16082 the 946 one place to the left.

Example 2. Multiply 1358 by 206.

Explanation. We first multiply
1358 or 1358 by 6, then by 200. The latter

206 206 part is done by multiplying 1358
by 2 and affixmg two O's. The

8148 8148 O's affixed may be omitted if we
271600 2716 take care to begin the lower line

two places to the left of the unit

279748 279748 figure. The sum of the two pro-

ducts gives us 206 times 1358.

Example 3. Multiply 3570 by 4300.

5570 Explanation. We first take the multipli-

4300 cand 300 times by multiplying it by 3 and
affixing two O's. Then we take it 4000 times

1071000 by multiplying it by 4, placing the first figure

14280 in the fourth place as there are 3 ciphers to be
affixed, although they are omitted to save work.

15351000 The sum of the two products is 4300 times 3670.
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Example 4. Multiply 34718 by 200706.

85

34718
200706

208308
243026

69436

6968110908

Explanation. We multiply 34718 by 6,

by 700 and by 200000, omitting the O's to

be affixed, but beginning the second product
in the third place, and the third product in

the sixth place.

Note. It may be seen from the above examples that

when the affixed ciphers are omitted, the first figure of

each product begins under the multipKer for that product.

EXERCISE XYI.

Multiply 1. 275 2.
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32. Multiply (1) 82679 by 180, and by its factors 4, 5,

and 9 ; and (2) 75893 by 1188, and by its factors 9, 11

and 12.

33. A person buys 12873 acres of land in Manitoba at

13 dollars an acre : how much did he have to pay for the

whole ?

34. A drover bought 617 sheep at 5 dollars each, 215

head of cattle at 25 dollars each, and 812 lambs at 4 dol-

lars each ; how much did he have to pay altogether ?

35. A Jewish shekel weighed 219 grains troy ; what
was the weight (in grains) of a talent, containing 30000
shekels 1

36. Find the value of the free-will offering of 16750
hekels made by the Captains of Israel, after the destruc-

tion of Midian, the Jewish shekel being worth 56 cents.
t

37. What is the price of 1287 bushels of oats at 36 cents

a bushel ?

38. In fencing, 6 rails are required for every 10 feet

;

find the number of rails required for fencing a ten acre

field, the distance round being 2640 feet.

39. In walking, a boy steps two feet each time, and
takes 100 steps a minute : what distance will he walk in

an hour or 60 minutes 1

40. The distance from Toronto to CoUingwood by the

N. R. is 93 miles : find the cost of making this road
at 22500 dollars a mile.

40. General Rule for Multiplication, when
the Multiplier is any number larger than 12.

Place the multiplier under the multiplicand, units

under units, tens under tens, and so on ; then draw a line

under the multiplier.
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Multiply each figure of the multiplicand, beginning
with the units, by the figure in the units' place of the
multiplier (by means of the table given for Multiplica-

tion) ; write down and carry as in Addition.

Then multiply each figure of the multiplicand, begin-
ning with the units, by the figure in the tens' place of

the multiplier, placing the first figure so obtained under
the tens of the line above, the next figure under the hun-
dreds, and so on.

Proceed in the same way with each succeeding figure of

the multiplier.

Then add up all the results thus obtained by the rule
of Simple Addition.

Example. Multiply 1758 by 367.

1758 Explanation. We first multiply 1758 by 7,
367 then by 6, placing the first figure one figure to

the left on account of the omitted 0. Then
12306 multiply by 3, placing the first figure two places

10548 to the left on account of the two O's omitted.
5274

645186

Test of Correctness. If the multiplier be made the mul-
tiplicand, and the multiplicand the multiplier, the result
should be the same as before.

EXERCISE XVII.

1. 3856
73
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39. Sound travels at the rate of 1120 feet a second
;

how far will it travel in an hour (3600 seconds) ?

40. Find the continued product of 23, 26, 417 and 9673.

41. Find the product of five thousand and twenty-five

and three thousand and thirty-three ; of eight thousand
and seventeen and four thousand and sixteen.

42. By how much does the product of the sum and
difference of a thousand two hundred and five and fifteen

thousand three hundred and eight exceed the product of

a thousand and twelve hundred and three.

DIYISION.

41. When we find how many times one number can be
subtracted from another, or, in other words, how many
times it is contained in another, the operation is called

Division.

Divisor. The first number is called the DiviSOr.

Dividend. The second number is caUed the Divi-
dend.

Quotient. The result, or number of times, is called

the Quotient.

Remainder, if after the divisor has been subtracted
as often as possible there is a part of the dividend left

over, this number is called the Remainder.

Note. The remainder will of course be less than the
divisor.

42. Division Table. Although the Multiplication
Table is sufficient for the operation of division, the Divi-
sion Table is given for those who may prefer to use it.
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DIVISION TABLE.

1 is con-
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43. Sign of Division. The sign -^ (by, or divided

by,) means that the number which precedes the sign is to

be divided by that which follows it.

Thus 18 ^ 9 = 2 means that 18 divided by 9 gives

quotient 2.

Again, (7'4-5 + 6)-^3 = 6 means that when the

number, which is the result of 7+5 + 6, viz., 18, is

divided by 3, the quotient is 6.

So 24 -^ (8 - 2) = 4 means that 24 divided by the

result of 8 - 2, viz. , 6, gives quotient 4.

44. There are two different kinds of ques-

tions in Division.

Example 1. How many times is 7 contained in 56 ?

By the Multiplication Table we know that 8 times 7

make 56.

Or, by the Division Table, we know that 7 is contained

in 56 8 times.

,'. the result is 8 times.

Example 2. If 54 be divided into 6 equal parts,

how many units will there be in each part 1

To put 1 in each of the 6 parts 6 must be taken from
the 54. Hence the question becomes, " How many times
is 6 contained in 54?" From either table we know that
the number of times is 9 ;

.'. there will be nine units in
each part.

Note In all questions like Example 1, the divisor
being a part of the dividend, will have the same unit, and
the unit of the quotient is abstract.
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In all questions like Example 2, the divisor is abstract

or a mere number, and the unit of the quotient, which is

a part of the dividend, is the same as that of the dividend.

The oper£^,tion deals with numbers only, and the unit

of the result is known from the nature of the question.

Example 3. How many pencils costing 5 cents each
can be bought for 60 cents 1

Since 5 is contained 12 times in 60, the result is 12
pencils.

Example 4. If 72 nuts be divided equally among
8 boys, how many will each get 1

To give 1 nut to each boy 8 nuts will be required ; 8

is contained 9 times in 72 ; :. the result is 9 nuts.

EXERCISE XVIII.

1. How many boys can receive 3 apples each out of 24

apples ?

2. If 36 boys walk four abreast, how many ranks will

there be 1

3. How many pounds of sugar costing 12 cents a pound
can be bought for 100 cents ; and how many cents will

there be left over ?

4. A week is 7 days. How many weeks in 42 days ?

5. A basket contains 72 eggs. How many times can

6 eggs be taken out of it 1

6. If a boy walk 6 miles a day, in how many days will

he walk 40 miles ?

7. How many pages a day must a person read to finish

132 pages in 12 days 1

8. Divide 63 cents by 9, that is, divide 63 cents into 9

^qual parts, and find how many there are in each part ?
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9. What IS the eighth part of 48 cents ?

10. Divide 84 cents by 12 cents, that is,

many times 12 cents are contained in 84 cents.

find how

45. To divide by a number not greater

than 12.

Example 1. Divide 876 by 3-. In other words, finxl

how many times 3 can be subtracted from 876.

3)876
600

276
270

6

6

3)876

292

200 Explanation. In 800, 3 is contained 200
times : subtract 200 times 3 or 600, and
the remainder is 276. Then in 276, 3 is

contained 90 times : subtract 90 times 3^,

or 270. Then in the 6 remaining, 3 is

contained 2 times : subtract 6, and there

is no remainder. Altogether, 2 has been
subtracted 292 times.

SHOKT FOR]M=

Explanation. In 8 (800) 3 is contained 2
(200) times, with remainder 2 (200) : set down
2 under 8 and carry 2 hundreds, or 20 tens. In
27 (tens) 3 is contained 9 (90) times : set down
9 under the 7. In 6, 3 is contained 2 times :

set down 2 under the 6.

90

292

Example 2. Divide 4176 by 5.

5)4l7i

835—1

Explanation. In 41, 5 goes 8 times with
1 over. In 17, 5 goes 3 times with re-

mainder 2. In 26, 5 goes 5 times with
remainder 1»

1. 2)6842

4. 3)3696

7. 4)8408

EXERCISE XIX.

2. 2)7654

5. 3)4569

8. 4)9216

3. 2)4798

6 3)7518

9. 4)576a
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10. 5)5100

13. 6)6924

16. 7)8358

19. 9)9180

22. 10)3768

25. 12)1584

11. 5)7530

14. 6)8106

17. 8)1032

20. 9)7398

23. 11)8162

26. 12)10452

12. 6)8645

15. 7;7154

18. 8)1168

21. 10)8670

24. 11)5876

27. 12)3789

28. How many 5 cent pieces will make up 375 cents ?

29. How many steps, 2 feet long, will a boy take in

walking a mile (5280 feet) ?

30. If a boy read 7 pages a day, how long will it take

him to read a book containing 448 pages ?

31. If a man earns 4 dollars in 3 days, how many dol-

lars will he earn in 312 days ?

32. Divide sixty thousand four hundred and one by
eleven.

33. How many times can 12 be subtracted from fifteen

thousand and twenty-four ?

34. If 5 apples are sold for a cent, how much will it

cost to give 3 apples each to 175 children ?

35. How many pounds of sugar, worth 9 cents a pound,

should be given for 6 bushels of barley, worth 78 cents a

bushel 1

36. If A. can walk 9 feet while B walks 8 feet, and
they set out together to walk in the same direction, how
far ahead will A be when B has walked a quarter of a

mile (1320 feet) ?

37. A and B are a mile (5280 feet) apart. If they set

out at the same time and A walk 6 feet a second and B 5

feet, how long will it take them to meet 1
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46. Rule for Simple Division, when the
Divisor is a number not larger than 12.

Place the divisor ajid dividend thus :

divisor ) dividend.

Take off from the left hand of the dividend the least

number of figures which will make a number not less than
the divisor.

Find by the Multiplication Table how often the divisor

is contained in this number ; write the quotient under
the units' figure of this number, and take notice of the
remainder, whether it be any number or 0.

With the remainder (whether it be any number or 0),
take the least number of the figures next following in

the dividend which will, affixed to the remainder, make a
number not less than the divisor. Proceed, as above,
with this new dividend to find the next figure of the quo-
tient ; taking care to place after the first figure in the
quotient a cipher for every figure just brought down from
the dividend except the last.

Continue this process till all the figures in the dividend
have thus been brought down.

Note. If there is a remainder left at the end of the
operation, set it apart to the right of the quotient.

Example 1. Divide 87162 by 3.

Explanation. In 8 (80000) 3 is contained 2
(20000 times), with 2 (20000) over. In 27

3)87162 (27000) 3 is contained 9 (9000 times). In 1

(100) 3 is contained (no hundreds), with 1
29054 (100) over. In 16 (160) 3 is contained 5 (50

times), with 1 (lO) over. In 12, 3 is contained
4 times.
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Example 2. Divide 10680158 by 12.

Explanation. 12 into 106 goes 8
12)10680158 times and 10 over. 12 into 108 goes 9

times. 12 into goes 0. 12 into 1
890013...2 goes and 1 over. 12 into 15 goes 1

time and 3 over. 12 into 38 goes 3
times and 2 over.

47. Test op Correctness. The quotient mnltiplied
by the divisor, the remainder, if any, being added, should
produce the dividend.

EXERCISE XX.
ivid

1.
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29. A fanner sells 6 dozen eggs at 24 cents a dozen and
buys sugar at 9 cents a pound. How many pounds can
he buy 1

30. A dairyman exchanges with a shop-keeper 17 pounds
of butter at 25 cents a pound for calico at 11 cents a yard.

How many yards will he get, and how many cents over 1

48. Division by Factors. To divide by a
number which can be broken up into factors not greater

than 12.

Example 1. Divide 690 by 15.

6)690 Explaiiation. Since 15 = 3 X 5, we divide

690 by 5 and find that 690 contains 138 fives.

3)138 Then dividing 138 by 3, we find that 3 fives are

contained in 138 fives 46 times.

46

Example 2. Divide 3176 by 42.

Rem.

7)3176 Explanation. 42 = 6 X 7. Dividing
~

by 7, we find 453 sevens and 5 units over.
o)453...5 5 Then dividing 453 sevens by 6 sevens~~ we get quotient 75 and 3 sevens, or 21,

75. ..3 21 over. The whole remainder is therefore

26 the sum of 21 and 5, that is, 26.

Example 3. Divide 37508 by 135.

5)37508 Explanation. 135 = 3 X 9

X 5 ;
.". we divide by 5, 9 and

9)7501...

3

3 3. The first remainder is 3
units ; the second remainder

3)833...4 X 5 20 is 4 fives, or 20 ; and third

remainder is 2 X 45, or 90
;

277...2 X 9 X 5 90 .-. the whole remainder is the
sum of 3, 20 and 90, which is

113 113.
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Note. The remainder left by any divisor must be
multiplied by all the preceding divisors.

49. To divide by 10, 100, 1000 and so on.

Example 1. Divide 635 by 10.

Explanation. We see that this might be
10)635 done by simply cutting off the last figure for

the remainder, and taking the other figures

63...5 as the quotient.

Example 2. Divide 3147 by 100.

10)3147 Or more briefly,

10)314...

7

7 100)31,47

31...4 X 10 40 31...47

47

Explanation. The operation is performed briefly by
cutting off" the last two figures for the remainder, and
taking the rest for the quotient.

Example 3. Divide 17854 by 1000.

10)17854 Or more briefly,

10)1785...

4

4 1000)17,854

10)178...5 X 10 50 17...854

17...8 X 100 800

854

Explanation. We cut off the last three figures for the
remainder, and the rest will give the quotient.

Note. The same method may be used for any number
of tens as factors.
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Example 4. Divide 76135 by 2400.

100)761,35 Or more briefly,

6)761. ..35 35 600)761,35

4)126... 5 X 100 500 4)126... 535

31... 2 X 600 1200 31. ..1200

1735 1735

Example 5. Resolve 360 into its prime factors.

2)360

^, Explanation. We divide by 2 as many times

2)180 as we can without remainder, then by 3 in the
same way.

2)90

3)45

3)15

5

Hence 360 = 2x2x2x3x3x5.
Note 1. We must try the prime numbers 2, 3, 5, 7,

etc. , dividing as often as possible by each. The operation
will terminate as soon as the quotient is a prime number.

Note 2. Any even number is divisible by two, and
any number ending in 5 is divisible by 5. Any number
ending in is divisible by 2 and by 5.

EXERCISE XXI.
Divide

1. 5935 by 15 11. 713564 by 63

2. I'jjj98by 18 12. 85946 by 48

3. 73l6by 24 13. 470038 by 135
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4. 60032 by 28 14. 95476 by 96

5. 91800 by 72 15. 580475 by 147

6. 100044 by 84 16. 613948 by 216

7. 813708 by 108 17. 39654 by 600

8. 287617 by 121 18. 843717 by 800

9. 350640 by 144 19. 150493 by 420

10. 173052 by 198 20. 931875 by 56000

21. Break up 225 into its prime factors.

22. Resolve 625 into its prime factors.

23. Find what prime numbers multiplied together will

make 105.

24. Express 715 as the continued product of its prime
factors.

50. To divide by any number greater
than 12.

Example 1. Divide 41936 by 23.

Explanation. In 41 thousand 23 is

contained more than 1 thousand times,

but less than 2 thousand times, Sub-

23)41936 1000 tract 1000 times 23, or 23000 from
23000 41936 and the remainder is 18936. In

189 hundreds 23 is contained more
800 than 8 hundred times, but less than 9

hundred times. Subtract 800 times

23, or 18400, from 18936 and the re-

20 mainder is 536. In 53 tens 23 is con-

tained more than 2 times ten, but less

than 3 times ten. Subtract 20 times

76 3 23, or 460, from 536 and the remainder

69 is 76. In 76, 23 is contained more
1823 than 3 times, but less than 4 times.

Subtract 3 times 23, or 69, and only

7 remains. Altogether, 23 is contained

1823 times, with 7 over.

18936
18400

536
460
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The above operation is usually shortened by omitting
ciphers and by bringing down only that part of the divi-

dend which is required at each step. Thus :

Explanation. We say, in 41, 23 is

contained 1. Subtract 23 from 41 and
the remainder is 18. Bring down 9. In
189, 23 is contained 8 times. Subtract
8 times 23, or 184, from 189, and the
remainder is 5. Bring down 3. Then in

53, 23 is contained 2 times. Subtract
twice 23, or 46, from 53 and the remain-
der is 7. Bring down 6. Then in 76,
23 is contained 3 times. Subtract 3
times 23, or 69, and the remainder i« 7.

Thus, altogether, the quotient is 1823,
and the remainder 7-

23)41936(1823
23

189
184

53
46

76
69

Example 1. Divide 1144704 by 176.

Explanation. We must take 1144
to get a number not less than 176.
In 1144 we find by trial that 176 goes

176)1144704(6504 6 times. Subtract 6 times 176, or
1056 1056, from 1144 and the remainder

is 88. Bring down 7. Then in 887
887 we find by trial that 176 goes 5 times.

880 Subtract 5 times 176, or 880 from
887. To the remainder 7, affix 0.

704 Then in 70 176 goes times. Set
704 in the quotient and bring down 4.

Then we find by trial that 176 goes
into 704, 4 times. Subtract 4 times
176, or 704, and remains. Alto-
gether, the quotient is 6504.

EXERCISE XXII.
Divide

1. 1534 by 13 11. 27540 by 85

2. 2091 by 17 12. 10682 by 98
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3. 2356 by 19 13. 36855 by 105

4. 5129 by 23 14. 46980 by 116

5. 4092 by 31 15. 78936 by 138

6. 48359 by 37 16. 35875 by 175

7. 9798 by 46 17. 9612 by 267

a 13572 by 58 18. 19345 by 365

9. 20020 by 65 19. 100744 by 508

10. 31844 by 76 20. 500042 by 761

21. How many times can 29 be subtracted from 3016 ?

22. Divide ten thousand and thirty-two by thirty

-

eight?

23. What number multiplied by 57 will produce
28,956 ?

24. Find the value of 98072 -h- 13.

25. Divide the sum of 4386 and 4352 by their diflFer-

ence.

26. Find the value of (12586 X 6807) -^ (319 - 276).

27. The dividend is 65124 and the divisor is 67. What
is the quotient ?

28. How many bushels of wheat at 95 cents a bushel
are worth 665 bushels of barley at 65 cents a bushel ?

29. If a train makes 45 miles an hour, how long will it

take to go 855 miles %

30. If a farmer grows 1036 bushels of wheat on 37
acres, how many bushels is that per acre ?
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31. A driver sold 376 slieep for 1950 dollars, thus
gaining 446 dollars. How much a head did he pay for

them ?

51, Rule for Division, when the Divisor

is a number greater than 12.

Rule. Place the divisor and dividend thus :

divisor)dividend (

leaving a space for the quotient on the right of the
dividend.

Take off from the left hand of the dividend the least

number of figures which make a number not less than the
divisor.

Find how many times the divisor is contained in this

number ; write the quotient as the left-hand figure of the
whole quotient ; multiply the divisor by this figure, and
place the product under the number taken off from
the left of the dividend, and subtract.

On the right of the remainder (whether it be any num-
ber or 0) place the least number of figures next following
in the dividend which will, affixed to the remainder,
make a number not less than the divisor. Proceed as
above with this new dividend to find the next figure of
the quotient ; taking care to place after the first figure in
the quotient a cipher for every figure just brought down
from the dividend except the last.

Continue this process till all the figures in the dividend
have thus been brought down.

If there be a number left at the end of the operation,
it is the remainder.

Note. If any remainder be equal to or greater than
the divisor, the last figure of the quotient must be
changed for one greater.



54 ARITHMETIO.

Example 1. Divide 244265850 by 813.

Explanation. The least part
of the dividend not less than 813

813)244265850(300450 is 2442. In this number 813 is

2439 contained 3 times. Set 3 in the
quotient and subtract 3 times

3658 813, or 2439, from 2442. To the
3252 remainder 3 affix 6, and as 36

does not contain 813, set in the
4065 quotient and affix 5 to 36. Since
4065 365 does not contain 813, set

another in the quotient and
affix 8 to 365. In 3658, 813 is

contained 4 times. Set 4 in the

quotient and subtract 4 times 813, or 3252, from 3658.

To the remainder 406 affix 5. In 4065, 813 is contained

5 times. Set 5 in the quotient and subtract 5 times 813,

or 4065, from 4065. As there is another figure to bring

down, which does not contain 813, set in the quotient.

Example 2. Divide 718689 by 6800.

68)7136,89(104 Explanation. Since 6800 = 100 times

68 68, we first divide by 100 ; which is

done by cutting off two figures, giving

336 quotient 7136 and remainder 89.

272 Dividing 7136 by 68, we get quotient
104 with remainder 64 hundreds. Ad-

6489 ding the former remainder, 89, the re-

mainder is 6489.

We might have divided by 6800 in the usual way, but

the above method is shorter.

EXERCISE XXIII.

1. 69480 by 18 11. 10368280 by 785

2. 12376 by 26 12. 9051874 by 9870

3. 40749 by 47 13. 6389075 by 1658

4. 616850 by 730 14. 1358794 by 6078
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5. 400000 by 950 15. 3185647 by 9367

6. 1054053 by 117 16. 4250000 by 6060

7. 1368620 by 146 17. 5146387 by 8976

8. 5164236 by 378 18. 1157854 by 1758

9. 2634632 by 517 19. 68761000 by 9400

10. 2317564 by 804 20. 9250867 by 8700

21. Divide sixty thousand five hundred and eighty by
nine hundred and six.

22. Divide the product of 85 and 132 by 187.

23. How many times does 6351 contain 73 ?

24. By what number must 65 be multiplied to produce
9490 ?

25. Find the value of (41610 + 41534) -^ (41610 -
41534).

2Q. A bushel of barley weighs 48 pounds. How man)'-

bushels are there in a car-load weighing 25,536 pounds 1

27. What other number besides 37 will divide 6401
without remainder ?

28. If a clerk can count 135 notes in a minute, in what
time can he count 81,000 dollars in five dollar notes ?

29. What number, less than 29, must be subtracted
from 5378 to obtain a number exactly divisible by 29 ?

30. A bag of nuts supplied 20 nuts each to 49 boys and
6 nuts over. How many boys could have each received

17 nuts ?

31. A bushel of oats weighs 34 pounds, a bushel of

wheat 60 pounds. How many bushels of oats will weigh
as much as 119 bushels of wheat l

32. If a steamship goes 17 miles an hour, how many
days of 24 hours will she take to sail 2,856 miles ?
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33. A mile is 5280 feet. How many rails 19 feet long
will be required to lay a single track from Toronto to
Collingwood, 95 miles ]

34. Find the number nearest to 10,000 which is exactlj
divisible by 67 ; also that wliich is divisible by 670.

35. A man's income being 882 dollars a year, how much
can he spend each week so as to save 50 dollars yearly 1

36. When 17 is added to a certain number, 71 is con-
tained in the sum 83 times. Find the number.

37. Find the least number which must be added to
3000 to make a number exactly divisible by 67. Also find
the least number which must be added to 3000 to form a
number divisible by 46.

38. Taking the distance between Toronto and Montreal
as 336 miles, where will an express train from Montreal,
going 40 miles an hour, meet a freight train which started
at the same time from Toronto and runs 16 miles an
hour 1

93. There are 3564 papers to be read by three examiners.
The first reads 73 papers a day, and the second 67 ; how
many must the third read daily that the work may be
finished in 18 days ?

40. A sets out two days before B and walks 24 miles a
day. How fast must B travel to overtake A in four days %

41. Taking the distance between Montreal and Toronto
as 336 miles, if a freight train from Toronto going 18 miles
an hour meets the express from Montreal 8 hours after
starting, when will the express reach Toronto ?

42. A horse and carriage cost 528 dollars, the horse with
the harness cost 366 dollars, and the carriage and harness
together cost 482 dollars ; what did each cost ?

42. How l<mg will a train 330 feet long, which goes 55
feet a second, be heard crossing a bridge whose length is

715 feet 1
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52. The divisor, dividend, quotient and
remainder are connected in the following

ways:

(1) Divisor == (dividend - remainder) -r quotient.

(2) Dividend = divisor X quotient -j- remainder.

(3) Quotient = (dividend — remainder) -=- divisor.

(4) Remainder = dividend — divisor X quotient.

Hence, if any three of the above numbers be given we
can find the fourth.

Example 1 What number must be subtracted from
135 to get a number in which 12 shall be contained 11

times ?

Remainder = 135 — 12 X 11
- 335 — 132 = 3.

Example 2. What number contains 8 seven times with
remainder 5 1

Dividend = 8x7+ 5
= 56 + 5 = 61.

EXERCISE XXIV.

1. The dividend is 378, the divisor 25, and the quotient
15 ; find the remainder without dividing.

2. What number divided by 67 will give quotient 34
and remainder 26 ?

3. If 4173 be divided by a certain number, the quotient
is 112, and the remainder 29. Find the number.

4. How many times must 12 be taken to make up 5184 I

5. If the product of 83 and 61 be divided by 83, what
will be the quotient ? What if it be divided by 61 ?

6. A number of nuts being divided among 13 boys, each
got 17 nuts and there were 8 over. If there had been 17
boys how many would each have got ?



58 ARITHMETIC.

7. How much must be subtracted from 3579 that the
remainder may contain 123 exactly 112 times ?

8. What number must be added to 5005 to make 47
times 107 ?

Miscellaneous Examples.

PAPER I.

1. What is an addend ? What is a sum ? How do you
write the addends to get their sum ?

2. Find the sum of seven hundred and nineteen thou-
sand and two, five million thirty-one thousand and ninety,
four hundred and nine million thirty-one thousand one
hundred.

3. Multiply 59730215 by 7016, and divide 732540408423
by 273.

4. Add together ten thousand and ninety, one million

one thousand and one, nine hundred thousand one hun-
dred ; and subtract twenty thousand two hundred and
ten from the sum. Express the answer in words.

5. Multiply 98500 by 9070 ; and divide 62501 by 250.

6. Supposing a labourer to receive $12 per week, find

what his wages will amount to for a year.

PAPER II.

1. Give the meaning of the following words : Multi-

plicand, Multiplier, Product. What are the multiplier

and multiplicand with respect to the product ?

2. A person rides a distance of 78 miles in 13 hours.

How long Avill it take him, travelling at the same rate, to

finish a journey of 60 miles ?
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3. Add together fourteen million eight thousand and
fifty, one hundred and three thousand and nine ; from
the sum subtract two million twenty thousand and
eighty-seven, and write down the result in words.

4. Divide 275487 by 736, and prove the correctness of
the result.

5. Express the date of the present year of our Lord
(1882) in words, in the usual notation, and in Roman
numerals.

6. The population of Canada in 1871 was 3680596, and
4352080 in 1881. Find (1) the total increase, and (2>
the average annual increase in the population for the time-

between these two dates.

PAPER III.

1. What is the meaning of each of the words : Divi-
dend, Divisor, Quotient ? How can you find the dividend
when there is a remainder ?

2. The number of votes polled by two candidates at an
election was 2163, and the majority of the successful

candidate was 195. What number of votes did each can-
didate receive ?

3. Express trains run 42 miles an hour. Find the time
required for a body travelling with the speed of siich a
train to reach the sun, the distance of the sun from the
earth being 91430000 miles.

4. The product of two numbers is 15580656, and one
of them is 6552. Find the other.

5. Express in words and in figures how much greater
the value of one 5 is than the other in the number
658757.

6. Multiply 2468 by 3057 ; and divide the product by
3702.
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PAPER IV.

1. Explain how is it that all questions in Multiplication
can be done by Addition, but all questions in Addition
cannot be done by Multiplication ?

2. Find the sum, difference, product and quotient of

537152 and 763.

3. Find the number which subtracted from 80000 leaves

57735 ; and divide it by 365.

4. Twenty-five years ago a man was four times as old

as his son, whose present age is 33. What is the present
age of the father ?

5. Add together the following numbers :—Three
hundred and forty thousand and fifty, five million nine

hundred and twenty-two thousand and nine, seven
hundred and four thousand three hundred and four,

twenty thousand and five, sixty-five thousand, and six

hundred. Subtract from the sum thiee hundred and
ninety-seven thousand eight hundred and ninety-seven.

6. In building a viaduct of one hundred and one
arches, ninety thousand and nine bricks are used for each

arch. Find the number of bricks used.

PAPER V.

1. If 21 sovereigns are equal in value to 20 guineas,

how many sovereigns are equivalent to 8340 guineas ?

2. A man counted on a hundred acres 476 oak trees,

1968 maple, 4072 beech, 902 hemlock, 127 elm, and 97

ash. How many trees altogether ?

3. Add 6543, 807, 54091, 9999, and 38.

4. How many strokes does a clock telling the hours

strike in twelve hours ?
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5. A train consists of seven carriages, in wliich are the
following numbers of persons : 28, 31, 35, 11, 22, 18, 21.

If 21 persons now get into each of the carriages, how
many passengers will there be altogether ?

6. The number of passengers carried in the year ending
June, 1880, by the Grand Trunk was 1995526 ; by the Great
Western, 1241111 ; by the Northern, 386169 ; by the
Intercolonial, 581483 ; by the Canada Southern, 278818 ;

by the Midland, 116857 ; by the Toronto, Grey and
Bruce, 121685 ; and by the Toronto and Mpissing, 89933.
What was the total number of passengers 1

PAPER VI.

1. Obtain the sum of forty-six times seven thousand
and twenty, seventeen times one million and one, and
thirty-three times thirty-three.

2. Subtract two thousand and fifty from forty-one
thousand and thirty-three ; then to the remainder add
sixteen thousand five hundred and seventy-two.

3. Show that the sum of 81459 and 54306 is equal to
five times their diflference.

4. In 1871 the population of Prince Edward Island
was 94021 ; of Nova Scotia, 387800 ; of New Brunswick,
285594 ; of Quebec, 1191516 ; of Ontario, 1620851 ; of

Manitoba, 12728 ; of British Columbia, 33586 ; of North-
West Territories, 60500. What was the total population 1

5. In 1881 the population of Prince Edward Island
was 108928 ; of Nova Scotia, 440585 ; of New Bruns-
wick, 321129 ; of Quebec, 1358469 ; of Ontario, 1913460 ;

of Manitoba, 49509 ; of British Columbia, 60000 ; of

North-West Territories, 100000. Find whole population
of Canada in 1881.

6. From the preceding two questions, find the increase

in the population of Canada from 1871 to 1881.
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SECTION II.

DECIMAL MONEY,
53. Decimal Money is money in which the unit of

Talue is subdivided in a tenfold manner. Thus, in Canada
and in the United States, ^1 = 10 ten-cent pieces (dimes)
= 100 cents. In France 1 franc ^ 10 dimes = 100 cents.

The advantage of this system is that numbers denoting

anoney can be written like simple numbers, and the rules

of Addition, Subtraction, Multiplication and Division,

already explained, will apply to them.

Thus 4 dollars, 6 ten-cent pieces and 7 cents = 400
cents + 60 cents + 70 cents = 467 cents.

So 785 cents = 7 dollars -f- 8 ten-cent pieces + 5 cents,

or = 7 doUais and 85 cents.

The symbol for dollar is $, and that for cent is c.

A full stop, called the decimal point, is used to separate

rthe dollars from the cents.

Thus 656 cents is written $6. 56, and 500 cents is written

^5.00.

Hence, to reduce dollars and cents to a simple number
of cents, we have merely to remove the decimal point

two places to the right.

Thus, $12.48 = 1248 c, and $15, or $15.00, = 1500 c.

Again, to reduce cents to dollars and cents, we have
only to cut off the last two figures by the decimal point.

Thus, 185 c. = $1.85, and 200 c. = $2.00.
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54. The way to apply the four simple rules to numbers
denoting money will be seen from the following examples :

Example 1. Find the sum of 47c., 86c., 35c. and 76c.

47
86
35
76

244c. = $2.44.

Example 2. Add together $35, $47, $9 and $367 :

$ 35
-47

9
367

Example 3. A person spent $4.65 on groceries, $3.87
on meat, $1.36 on vegetables, and 84c. on bread. How
much did he spend altogether 1

465 or, $ 4.65

387 3.87
136 1.36
84 .84

1072c. = $10.72. $10.72

Example 4. A storekeeper took in during the day
$137. 28, and paid out $52.75 ; by how much was his

money increased ?

13728 or, $137.28
5275 52.75

8453c. = $84.53 $84.53
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Example 5. A person bought a pound of tea for 85c
,

a pound of coffee for 45c, a bag of flour for $3.28, and a
box of starcli for 90c. , and gave a $10 note in payment

;

how much did he receive in change ?

85
45 1000
328 548

452 = $4.52.
548

Example 6. A butcher bought 8 sheep at $6.75
apiece, how much did he pay for the lot ?

675 or, 6.75
8 8

5400c. = $54.00 $54.00

Example 7. Find the cost of 46 barrels of flour at

>.38 a barrel.

638 or, 6.38
46 46

3828 38.28
2552 255.2

29348c. = $293.48 $293.48

Example 8. $257.25 was equally divided between 7
men, how much did each get? See 44, p. 41.

7)25725 or, 7)257.25

3675c. = $36.75 $36.75
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Example 9. A man earned $1445.60 in a year (52

weeks), how much was that for each week 1

52)144560(2780c. =$27.80 (44)

104

405
364

416
416

Example 10. How many bushels of wheat at $1.36 a
bushel can be bought for ^1000 ?

136)100000(735 bushels (44)

952

480
408

720
080

40c. over

Example 11. A farmer exchanged 36 bushels of barley
at 98c. a bushel for oats at 42c. a bushel, how many
bushels did he get ?

98 Or more briefly,

36

58&
14 6

294 = 84 bushels.

42)3528(84 bushels. *!

336

168
168

6
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&^. In the shorter method the multiplication is in-

dicated by the sign x and the division by writing the
divisor under the dividend, with a line between. Then
any factor common to the dividend and divisor is struck
out (cancelled). Thus 36 and 42 are both divided by the
common factor 6, and 98 and 7 by 7, the 1 under 7 being

' X 6 or 84.

EXERCISE XXV.

1. Find the sum of $7.65, $19.84, $36.58, $42, $1.75
and $8.

2. Find the sum of $3.42, $75, 85 cents, $13.50, $9.76,

$0.58 and $0.09.

3. How much does $13.27 exceed $9.52 1

4. If a person having $10 spend $1.55, $1.68, $2.36 and
75 cents, how much will he have left ?

5. Find the cost of 9 chairs at $1.75 each.

6. Find the value of 47 bushels of wheat at $1.38 a
bushel ?

7. If a man who earns $15 a week gives 25 cents at

church on Sunday and spends $1.75 on each of the other

days, how much will he have left 1

8. A person bought a box of eggs, 36 dozen, at 18 cents

a dozen, and paid, besides, 24 cents for the box and 30
cents for freight. Find how much he paid altogether,

and how much a dozen the eggs cost him ?

9. A farmer sells a hog to a grocer for $6, and buys of

him a pound of tea at 65 cents, 2 pounds of coffee at 36

cents a .pound, and 12 pounds of sugar for a dollar ; how
much money will he receive ?

10. A distiller sells 3 barrels of whiskey, each contain-

ing 60 gallons, at $1.05 a gallon; how many bushels of
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barley, at 75 cents a bushel, can he buy with the monej''

received ?

11. A lady buys 3 yards of cloth at 88 cents a yard, 17
yards of calico at 12 cents a yard, and 4 pairs of socks at

45 cents a pair. How much change wiU she receive out
of a $10 note ?

12. A clerk paid $3.75 a week for his board, and his

other expenses for the year were $100. How much could

he save out of his salary of $400 a year.

13. A man earned ^0 a week and put by during the
year $200. 20. How much a week did he spend ?

14. A farmer exchanged 54 bushels of oats at 52 cents

a bushel for wheat at $1.17 a bushel. How many bushels

of wheat did he get ?

15. A gentleman at his death left $65,625 ; one-third

to go to his widow, and the rest to be equally divided
among his 3 sons and 2 daughters. How much did each
child receive ?

16. A person paid for a tub of butter §9.12, which sum
included 35 cents for freight and 60 cents for the tub.

The butter cost originally 19 cents a pound. How many
pounds were there 1

17. If a sovereign be worth §4.87, how nearly can 81000
be paid in sovereigns ]

18. If a workman make each working day two trips on
the street railway, how much will he save in a year (52
weeks) by buying 25 tickets for a dollar instead of paying
5 cents each trip ?

19. A has only 25 cent pieces and jB^nly 20 cent pieceg,

how can A pay B $3.20 for a hat ]
^ ^
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SECTION III

THE UNITARY METHOD.
56. The Unitary Method of solving problems is so

named because the first step of the solution is to find the

value, or result, of the unit.

Example 1. If 3 pounds of sugar cost 24 cents, what
will be the value of 5 pounds 1

The value of 3 pounds = 24 cents,

/. " ' 1 pound = 24 -^ 3 or, 8 cents.

.-. '' '" 8 pounds = 8 X 5, or 40 cents.

Example 2. If a man earn $2 in 6 hours, in what time

will he earn ^20 ?

$2 is earned in 6 hours,

;. il '' 6 -r 2, or 3 hours,

.-. $20 " 3 X 20, or GO hours.

Example 3. If the wages of 6 men for a week be

$45, what will be the wages of 20 men for the same time ?

The wages of 6 men = |45 See 55, p. 66.

45
.-. The " of 1 man = $—

6
15 10

.-. The " of 20 men = $^-^ = $150.

Note 1. In the above examples the value, or result, of a

unit has been found by division, but there is anotlier class

of questions in which the result of a unit is found by
multiplication.



THE UNITARY METHOD. 69

Example 4. If 15 men can build a house in 4 weeks,

how many men will be required to build it in 3 weeks t

To build it in 4 weeks requires 15 men.
.-. To *' '' 1 week " 15 X 4 or 60 men.

:. To " " 3 weeks " 60 -r 3 or 20 men.

Example 5. If a steamship, which goes 15 miles an

hour, takes 8 days to cross the Atlantic Ocean, what

speed must a vessel have to cross in 5 days I

To cross in 8 days requires 15 miles an hour.j^^

;. To " in 1 day *« 15 X 8 *' '*
\

3 J

.-. To " in 5 days " ^^- or 24 miles.
P

Note 2. The pupil must be careful to place the num-
ber which is of the same kind as the required number to

the right hand, and to consider whether the result of the

unit is to be found by multiplication or by division.

EXERCISE XXYI.

1. If 12 oranges cost 24 cents, how many will 10 cents

buy ?

2. If 12 oranges cost 24 cents, how much must be paid
for 8 oranges 1

3. If 2 men can saw a cord of wood in 6 hours, how
long will it take 3 men to saw a cord ]

4. If a boy walking at the rate of 4 miles an hour take

15 minutes to get to school, how long will he be if he
walks at 3 miles an hour %

5. If 5 men take 12 days to do a certain work, how long

will it take 3 men to do the same work \

6. If a cheese weighing 15 pounds is sold for 90 cents,

what should be the cost of one weighing 24 pounds ?
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7. If 3 pounds of maple sugar be sold for 60 cents, how
many pounds can be bought for a dollar ?

8. If a stove which burns 24 cents worth of coal a day-

consumes $36 worth in a winter, what will be the value of

the coal required for the winter by one which uses 30 cents'

worth a day ?

9. If, when flour is $6 a barrel, the 4-pound loaf costs

15 cents, what should the 4-pound loaf cost when flour is

$8 a barrel 1

10. If A can run 10 yards v/liile B runs 8 yards, what
start can A afibrd to give B in a 100 yards dash ?

In
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17. A and B started together from the same place,

going in the same direction. A travelled on horseback

51940 feet, while B on foot went one-fourth of the dis-

tance. How far were they apart ?

18. A can run 11 yards whilst B can run 8 yards, by
how many yards will A beat B in a course of 220 yards 1

19. Sound travels at the rate of 1132 feet a second.

How long would it take to travel 5660 ?

20. A is twice as old as B, and B is twice as old as C,

and their united ages make forty-two years. What are

their ages ?

21. \Vhat number is contained 3169 times in 128991450,
leaving a remainder of 474 ?

22. A father earns ^o, whilst his son earns $3. When
they have together earned $120, how much will belong to

each ?

23. John has $100 ; if he had 88 more he would have
exactly six times as many as the half of what Henry has.

flow many has Henry 1

24. A and B lived 990 yards apart. They both set out
at the same time to walk to each others' houses and met
in 6 minutes. A reached B's house in 9 minutes more'
When did B get to A's house ?

25. Divide $900 into two parts so that one may be $62
more then the other.
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SECTION IV.

TABLES OF WEIGHTS & MEASURES.

MONEY TABLES.

67. Decimal Money, in this system the unit is

divided into tenths (dimes) and hundredths (cents). In

Canada and the United States the unit is of the same
value and is called a dollar, $1.

In France the unit is called a franc, and its value is

nearly 20 cents, Canadian money. Several other coimtries

of Europe have adopted a unit of the same value. Thus
we have

$1 = 10 dimes = 100 cents.

1 franc = 10 decimes = 100 centimes.

Note. The name dime is not used in Canada.

68. English Money, in this money the unit,

called a pound, £1 ($4'86f), is divided into 20 shillings,

the shilling into 12 pence, and the penny into 4 farthings.

A farthing is denoted by jd. Thus we have

fd. or 2 farthings = 1 half-penny .... ^d.

I^d. or 4 farthings = 1 penny Id.

12 pence = 1 shilling Is.

20 shillings = 1 pound £1.

The gold coins are the sovereign (a pound) and half

sovereign. The silver coins are the crown (5s.), half

crown, shilling and florin (2s. or £rV)> sixpence and
threepence. The gold coin guinea (2l8.) and silver coin
groat (4d.) are out of use.
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TABLES OF WEIGHTS.
59. Decimal or Metric. The unit of this weight

is 1 gramme (15 "32 grains Troy).

The sub-divisions are denoted by prefixes derived from
the Latin. Thus Decigramme (^gramme), Centigramme
(y^gr.), Milligramme {^-^ gr.). The multiples are de-

noted by prefixes derived from the Greek. Thus ]!>eka-

gramme (10 grammes), Hectogramme (100 grammes),
Kilogramme (1000 grammes). Thus we have

Milli. Centi. Deci. Gramme. Deka. Hecto. Kilo.

T^ ^^ ^ 1 10 100 1000

60. Troy Weight. This weight is used in weigh-

ing gold, silver and precious stones, and in scientific

experiments. The unit, a pound, is divided into 12
ounces, an ounce is divided into 20 pennyweights, and a
pennyweight into 24 grains. Thus we have

24 grains =1 pennyweight . , 1 dwt.

20 pennyweights = 1 ounce 1 oz.

12 ounces .... =1 pound 1 ft).

Note. For medicinal purposes the ounce Troy is divided
into 8 drachms, the drachm into 3 scruples, and the
scruple into 20 grains. Thus we have

20 grains = 1 scruple 9 .

3 scruples = 1 drachm 3 .

8 drachms = 1 ounce § .

12 ounces = 1 pound 1 ft>.

APOTHECARIES' FLUID MEASURE.
61. In this measure, founded on the fact that a pint

of pure water weighs 20 ounces :

60 minims make 1 fluid drachm, .fl. dr.

8 fluid drachms 1 fluid ounce . . . fl. oz.

20 fluid ounces 1 pint o ; octavius.

8 pints 1 gallon c ; congius.
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62. Avoirdupois Weight, In this, which is \

the ordinary commercial weight of Great Britain and her
Colonies, and of the United States, the unit, also called a
pound, is divided into 16 ounces, and the ounce is divided
into 16 drams. The multiples are quarter (of a hundred-
weight), hundredweight, and ton (2000 pounds). Thus
we have

16 drams =1 ounce . 1 oz.

16 ounces =1 pound 1 It).

25 pounds =1 quarter 1 qr.

4 quarters =1 hundredweight .

.

1 cwt.

20 hundredweights = 1 ton.

Note 1. By the Table for Troy weight, 1 oz. Troy =
480 grains, and 1 lb. Troy = 5760 grs. ; but by Act of

Parliament, 1 lb. Avoirdupois = 7000 grs. Troy, and
therefore 1 oz Avoirdupois = yV ^^ 'J'OOO = 437^ grs.

Note 2. An old method called long weight still used,

especially in Great Britain, is to make the quarter 28
pounds. Thus we have

28 pounds =1 quarter 1 qr.

4 quarters =1 hundredweight (112 fbs.) 1 cwt.

20 hundredweights = 1 ton (2240 lbs.).

TABLES OF LINEAR MEASURE.
In measuring distances, lengths, breadths, heights,

depths, etc. , various units are used.

63. Decimal or Metric, in this system the

unit is called a metre, and is about 39 "37 inches long.

It is subdivided and multiplied decimally, the same pre-

fixes being used as in weight. Thus we have

MiUi.
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is variously divided into eighths, sixteenths, tenths, etc.

The multiples are given in the following table :

12 inches = 1 foot 1 ft.

3 feet . . = 1 yard 1 yd.

b\ yards . . = 1 rod, pole or perch .... 1 p.

40 rods . . = 1 furlong If.

8 furlongs = 1 mile 1 m.

3 miles . . = 1 league 1 lea.

65. Ohain Measure, in measuring land, the
unit 1 foot is too small, so a chain, 4 rods long, called

Gunter's chain, is made the unit, and is divided into 100
equal parts, called links. Thus

100 links = 1 chain = 4 rods = 22 yards.

1 furlong = 10 chains. 1 mile = 80 chains.

QQ. Cloth Measure, in this measure the yard
is divided into quarters, and the quarter into 4 nails.

Thus, a yard being 36 inches, 1 qr. =9 in. 1 nail = 2^^

inches. Thus we have

2| inches = 1 nail,

4 nails = 1 quarter.

3 quarters = 1 Flemish Ell.

4 quarters = 1 yard.

5 quarters = 1 English Ell.

6 quarters = 1 French Ell.

Note. The unit Hand (4 inches) is used in measuring
the heights of horses, and the unit Fathom (6 feet) is

used by sailors.

SQUARE MEASURE.

67. In this measure, which is used in computing the
size of surfaces, such as land, floors, ceilings, walls, every-
thing, in fact, in which length and breadth are to be
taken into account, the various units are the squares of

the corresponding units of length.
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Suppose AB to represent a yard,
divided into 3 feet, AO, GK, KB.

Now let AD, BC be drawn perpen-
dicular to AB and equal to it, then
the figure ABCD represents a square
yard. If each of the sides be divided
into 3 equal parts, and lines be drawn
as in the figure, AEFG will represent

a square foot. A square foot taken 3 times makes up
ADUG, and ADHG taken 3 times makes up the whole
square. So that the square

= 1 square foot x 3 x 3.

= 1 square foot taken 9 times = 9 square feet.

Definition. The square of a number is the product
of the number by itself.

We see then that the number of square feet in a square
yard is the square of the number of feet in a linear yard
or yard length.

In the same way, a square foot contains 1 sq. inch x

12 X 12, or 144 square inches.

68. Metrical Unit, in the metric system the

unit is the square dekametre, containing 10 x 10, or 100
square metres, and it is called are. This is subdivided
and multiplied decimally, so that we have

Milli. Centi. Deci. Are. Deka. Hecta. Kilo.

n^ T^ 1^17 1 10 100 1000

69. Common English System, in this sys-

tem the unit is usually either a square foot or a square

yard.

^ 144 square inches = 1 square foot.

9 square feet . . = 1 square yard.

30| square yards = 1 square pole or perch.

40 polos = 1 rood.

4 roods =1 acre.

640 acres = 1 square mile.
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70. Chain Measure. Since the linear chain is 4

rods, the square chain will contain 1 square rod x 4 x 4,

or 16 square rods.

An acre =40 rods x 4 = 160 rods.

;. 1 acre =10 square chains.

1 square chain = 100 x 100 or 10,000 square links.

1 acre = 100,000 square links.

CUBIC MEASURE.

71. This measure is used to compute the bulk of stone,

wood, earth, and everything in which length, breadth and
depth are to be taken into account.

In this measure the various units are the cubes of the

4inear units.

Suppose the figure AD to re-

present a cubic yard, i. e. a figure

which has six sides, each of which
is a square yard. Each edge will

be a linear yard, or 3 feet, and
if the cube be divided as in the
figure, then FH will represent a
cubic foot. 1 foot taken 3 times
makes up the block FE ; the
block FE taken 3 times makes
up the slice FB ; and the slice

FB taken 3 times makes up the whole cube.

Thus 1 cubic yard =1 cubic foot x 3 x 3 x 3.

= 27 cubic feet.

In like manner 1 cubic foot = 1 cubic inch x 12 x 12 x 12w

= 1728 cubic inches.

Note. 3 X 3 X 3 is called the cube of 8, and 12 x 12 x 12

is the cube of 12 ; and similarly with any other number.
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TABLE OF GRAINS AND SEEDS.

75. The following table shews the weight of a bushel

of articles named :

Wheat 60 ft)s. Flax seed 58 lbs.

Potatoes 60 " Corn 56 ''

Onions 60 " Rye 56 "

Peas 60 " Buckwheat ..48 ''

Beans 60 " Barley 48 ''

Clover seed . . 60 " Timothy seed . 48 "

And 34 lbs. a bushel of Oats.

NoU. By the " Weights and Measures "Act of 1873,
the following articles may be sold by the cental of 100
tbs. : Barley, beans, charcoal, corn, oats, peas, potatoes,

rye, salt, seeds, and wheat. By the same Act, the Imperial
. bushel, containing eight Imperial gallons of 277 "274 cubic
inches in each, is the standard bushel in Canada. In
Great Britain, 8 bushels make 1 quarter.

MEASURES OF TIME.

TABLE OF TIME.

76. 1 Second is written thus, V\

60 seconds make 1 minute 1'.

60 minutes 1 hour 1 hr.

24 hours 1 day 1 day.

7 days 1 week 1 wk.

4 weeks, or 28 days . . 1 lunar month 1 mo.

365 days 1 civil or common year . . 1 yr.

A year is divided into 12 months, called Calendar
Months, the number of days in each of which may be
easily remembered by means of the following lines :
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Thirty days hath September,
April, June and November :

February has twenty-eight alone,

And all the rest have thirty-one : ,

But leap-year coming once in four,

February then has one day more.

Note. A civil or common year = 52 weeks, 1 day.

A leap year = 366 days.

As the length of the year is nearly 365^ days, a day is

usually added every four years, viz,, when the number of

the year is divisible by 4 ; but since this adds rather too
much, the additional day is omitted 3 times in 400 years,

viz., at the end of centuries whose numbers are not
divisible by 4. Thus 1700, 1800, 1900, are not leap years,

but 1600 and 2000 are. This makes the average length
of the year 365^^^, which is much more nearly correct

than 365j days. The true length of the year is 365d. 5h.
48' 48'^ The addition of 1 day every 4 years is called the

Julian correction ; the omitting of the addition 3 times in

400 years is called the Gregorian correction ; named after

Julius Caesar and Pope Gregory XIII. , by whose authority

the corrections were severally made.

MISCELLANEOUS TABLES.

T7. 12 units make 1 dozen.

12 dozen 1 gross.

20 units 1 score.

24 sheets of paper .

.

1 quire.

20 quires 1 ream.

14 pounds 1 stone.

14 stones or 196 lbs... 1 barrel of flour.

100 pounds 1 quintal.

200 pounds 1 barrel of pork or beef.

Note. When a sheet of printing paper is folded into 2

leaves, the size of the leaf is called folio ; into 4 leaves,

quarto or 4to. ; into 8 leaves, octavo or 8vo. ; into 12

leaves, duodecimo, 12mo., etc.



REDUCTION. 81

REDUCTION.
Example 1. How many inches in 10 yds. 2 qrs. 3

nls. 1 in. ?

10 yds. 2 qrs. 3 nls. 1 in.

4— 1 yd. = 4 qrs. ;
.-. 10 yds. 2 qrs. = (10 X 4)

qrs. + 2 qrs. = 42 qrs.42 qrs.

4

171 nls.

343

42|

1 qr. = 4 nls. ;
.-. 42 qrs. 3 nls. = (42 X 4).

nls. + 3 nls. = 171 nls.

1 nl. = 2^ in.
;

in. + 1 ill-

171 nls. 1 in.

385| in.

(171 X 2^)

385| in. Ans.

Example 2. In 60812 grs. how many lbs., &c., Troy i

24

2,0

12

60812 grs. 24 grs. = dwt ; .-. 60812
grs. -^ 24 = 2533 dwts.

+ 20 grs.

20 dwts. = 1 oz. , .-. 2533
dwts. ^ 20 - 126 oz. +
13 dwts.

12 oz. = 1 lb. , .-. 126 oz.

-M2 = 10 lbs. + 6 oz.

15203

253,3 dwts. 20 grs

126 oz. 13 dwts.

10 lbs. 6 oz.

Therefore the result is 10 lbs. 6 oz. 13 dwts. 20 grs.

The process employed in Example 1, is called Rediic-.

tion Descending, and that in Example 2, Reduction
Ascending ; the one is the inverse of the other. If,

therefore, we perform the one process on a given quantity,
and on the result perform the other, we ought to get the
original quantity—that is, we prove the correctness of

our answer.

Note. Whe.i a quantity is expressed in one denomina-
tion only, it is called a simple quantity : as $6, 5 miles,
15 days.

7
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When a quantity is expressed in several denominations,
it is called a compound quantity : as 3 days, 5 hours, 18
minutes, £6 ISs. 5jd.

Example 3. Reduce £5, 19s. , 8|(i. to half-pence,

£. s. d.

5 19 8^
20

119s.

12

1436d
2

2873 half-pence.

Hence,

78. For Reduction Descending:

Rule. Multiply the number of the highest denomina-
tion by the number of units of the next lower denomina-
tion in one unit of the highest, and to the product add the
number of the lower denomination (if any). Continue
the process till the required denomination is found.

Example 4. How many tons, &c., in 86436 oz. ?

86436 oz.

5402 4 oz.

1080 2 lbs.

4 1216

20154

2 tons, 14 cwt., 2 lbs., 4 oz.
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Hence,

79. For Reduction Ascending:

Rule. Divide the given number by the number of

units which connect that denomination with the next
higher, and set down the remainder as of the same de-

nomination as its dividend. Carry on the process till

you arrive at the denomination required.

EXERCISE XXYII.

1. Reduce 29 mis. 5 fur. 36 p. 4 yds. to feet.

2. How many ounces in 19 tons 1 qr. 5 lbs. 7 oz. ?

3. Reduce IT ac. 3 r. 13 p. 20 yds. to feet.

4. How many minutes in 12 days 17 hr. 45' ?

5. How many £. 5. d. in 60850 pence ?

6. Reduce 10 yrs. 49 wks. 6 days 11 hrs. 30 sec. to

minutes.

7. Reduce 907163 drams &c. to cwts.

8. How many pints in 136 bushels 2 qts. ?

9. Reduce 909060 lbs. of wheat to bushels.

10. Reduce 103 cub. yds. 3 c. ft. to cubic in.

11. Reduce 1000000 lbs. of oats to bushels.

12. How many grains in 93 lbs. 8 oz. 13 dwts. ?

13. In 10010010 sq. in. how many acres, &c. ?

14. Reduce 11 lbs. 15 dwts. 3 grains to grains.

15. In 120878 lbs. of clover seed how many bushels ?

16. Reduce 7 lbs. 7 oz. 7 drs. 1 sc. to grains.

17. How many miles &c. in 56812 inches ?
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18. Cotopaxi is 18875 feet high, and Chimboraro is

21424 feet. Express the difiFerence in miles, &c.

19. How many seconds in a year containing 365 days
5 hrs. 48 min. 49 sec. 1

COMPOUND ADDITION.

To find the sum of 2 mis., 3 fur., 5 per., 2 yds., 1 ft.

5 mis., 5 fur., 7 per., 4 yds., 2 ft., and 3 mis., 7 fur.
8 per., 5 yds., 2 ft.

mis.
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Add the numbers of the lowest denomination together,

and find how many units of the next higher denomination
are contained in this sum.

Write the remainder, if any, under the column just

added, and carry the quotient to the next column. Pro-
ceed thus with all the columns.

Note. The method of proof in the Compound Rules
is the same as in the Simple Rules.

EXERCISE XXVni.
Add together,

lbs. oz. dwt. grs. mis. fur. po. yds, ft.

1. $110.69 2. 14 8 15 5 3. 10 4 20 3 1

203.25 20 3 12 15 37 1 25 3 2

634.31 22 9 14 16 25 5 4 4 2

863.67

£ s. d. lbs. oz. drs. scs. grs.

4. 123 12 8| 5. 28 2 7 2 19 6. $867.22

27 5 6 29 5 3 5 768.27

9 15 9| 8 3 6 1 12 918.37

118 16 7 22 7 2 19 1193.87

tons. cwt. qrs. lbs. oz. drs. yds. qrs. nls.

7. 225 13 2 5 8 6 8. 203 2

28 12 3 18 12 5 209 3 3

201 16 1 15 3 8 10 2 1

25 9 7 9 13 506 1

206 19 2 17 11 15 39 2 3

c. yds. ft. in.

10. 18 18 127

612 20 878

207 5 909

888 10 88

38 12 809

wks.
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I write down the 17 yds., and for the quarter sq yd. write

down 2 ft. 36 in. for subsequent addition. I work the

remaining columns in the same way, and find the required

answer.

Hence,

81. To Subtract Compound Quantities

:

Ride. Place the less quantity under the greater, so

that numbers of the sam 3 name may be under each other
in the same column, and draw a line below them.

Begin at the right, and subtract, if possible, each num-
ber of the lower line from that which stands above it, and
set the remainder underneath.

But when any number in the lower line is greater than
the number above it, add to the upper one as many units

as make one unit of the next higher denomination ; sub-
tract as before, and carry one to the number of the next
higher denomination in the lower line.

Proceed thus throughout all the columns.

EXERCISE XXIX.

£ s. d. tons. cwt. qrs. lbs. oz.

1. $678.33 2. 97 13 6| 3. 315 2 3 17 8

593.43 83 15 8 298 17 20 15

yn. wks. dys. hrs. min. lbs. oz. drs. scs. grs.

4. 227 40 5 12 5 5. 29 10 4 15

219 45 6 50 55 24 11 7 2 18

bu.
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8.
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of this kind, but the following is the shortest and on the

whole the simplest :

cwt. gr. lbs. oz.

Example 2. 2 15 6 16)1536
256

96 oz.

589 3 1 1280

25)1376

55
256

4)311

77
512

589

lib.

3grs.

We multiply 6 oz. by 256, giving

1536 oz. or 96 lbs. and no oz. Set

down oz. and carry 96 lbs. to the

lbs. ; then multiply 5 lbs. by 256
and add the 96, giving 1376 lbs.

or 55 grs. and 1 lb. ; write down
1 lb. and carry 55 grs. to the grs.

;

then multiply 1 gr. by 256 and
add the 55, giving 311 grs. or 77
cwt. and 3 grs. ; write down 3 grs. 589 cwt.

and carry 77 cwt. to the cwts. ; then multiply 2 cwt. by
256 and add the 77 cwt., giving 589 cwt. Thus the pro-

duct is 589 cwt., 3 grs., 1 lb.

Hence,

82. To Multiply Compound Quantities

:

Rule. Write the Multiplier under the lowest denom-
ination of the Multiplicand, and draw a line below. Be-
ginning at the right, multiply each of the columns in

succession by the Multiplier, and reduce, write down,
and carry exactly as in Compound Addition.

EXERCISE XXX.
£ «. d. lbs. oz. dwt. grs.

1.



1)0



COMPOUND DIVISION. 91

COMPOUND DIVISION.

Divide 2 tons 18 cwt. 1 qr. 5 lbs. 8 oz.Example 1.

by 23.

tons. cwt. qr. lbs. oz. tons.

23)2 18 1 5 8(2 2
20 [add the 18 cwt.]

23)58(2 cwt.

46

12
4 [add the 1 qr.]

23)49(2 qr.

23 will not divide
2 tons ; but 2 tons
18 cwt. is 58 cwt. 58
cwt. divided by 23 gives

2 cwt. and 12 cwt. over

;

12 cwt. 1 qr. is 49 qrs.

49 qrs. divided by 23
gives 2 qrs. and 3 qrs.

over ; 3 qrs. 5 lbs. is 80
lbs. 80 lbs. divided by
23 gives 3 lbs. and 11
lbs. over ; 11 lbs. 8 oz.

is 184 oz. 184 oz. di-

vided by 23 gives 8 oz.

25 [add the 5 lbs.]

23)80(3 lbs.

69

11
16 [add the 8 oz.]

23)184(8 oz.

. . the quotient is 2 cwt. 2 qrs. 3 lbs. 8 oz.

The above is an example of a concrete quantity divided
by an abstract one, giving a concrete quotient of the
same kind as the dividend.

Hence,

83. To Divide Compound Quantities:

Rule. Place the quantities as in Simple Division ; then
find how often the divisor is contained in the highest
denomination of the dividend

;
put this number down in

the quotient ; multiply as in Simple Division and subtract.
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If there be a remainder, reduce it to the next lower
denomination, adding in the number of that denomination
in the dividend, and repeat the division. Carry on this

process through the whole of the dividend.

Example 2. How many times does 4 weeks 5 days 6
hours contain 6 days 4 hours 12 minutes 1

dys. hrs.
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8. The business of a Company produces £24299. 145.

5d. Of this amount, £14487. 16s. lid!, goes for working
expenses, and the remainder is equally divided among
100 shareholders. How much does each get 1

9. How many sovereigns are there in 80 lbs. of stan-

dard gold, an ounce of standard gold being worth £3.
17«. lO^d. ?

10. If £4. 16s. buy 288 yards of cloth, how many can
be bought for £1. lis. 7^4.

1

11. If a gallon contains 277274 cubic inches, how many
cubic yards are there in 100 bushels 1

12. Thirty-three telegraph posts, placed at equal dis-

tances, extend a mile. How far apart are the posts ?

Miscellaneous Examples.

PAPER I.

1. How much coffee at 40 cents per lb. must be given
in exchange for 78 lbs. of tea at 75 cents ?

2. In 29561728 oimces (avoirdupois) how many tons,

cwt. , &c. 1

3. Reduce 5 furlongs 97 yards 2 feet 3 inches, to

inches.

4. Multiply £7365 9«. 4^^. by 97.

5. In 1000000000 inches how many miles, &c. ?

6. If 1000 sovereigns weigh 21 lbs. 5 oz. 16 dwts.

,

what weight of gold wiU be contained in 192 sovereigns ?



94 ARITHMETIC,

PAPER 11.

1. How many rods are there in 10 miles 5 furlongs 7
chains 11 yards ?

2. Make out the bill for the following articles : 10| yds.
of ribbon, at 9 cents a yard ; 13 yards 2 qrs. 3 nails of

calico, at 16 cents a yard ; lOB reels of cotton, at 16 cents
a dozen ; 10 pieces of tape, at 6 cents a piece ; and
one umbrella, at %2. 25.

3. If 25 lbs. of coffee at 25 cents a lb, be mixed with
200 lbs. at 40 cents a lb. , what is the value per pound of

the mixture ?

4. If 25 chests of tea weigh 1 ton 6 cwt. 1 qr., how
many chests of the same size will weigh 1 ton 15 cwt. 2
qrs. 20 lbs. ?

5. How many yards of cloth worth 18*. ^d. per yard,
ought to be given in exchange for 24 English eUs of
cloth worth 13s. 8|d per ell 1

6. A surveyor's chain is 22 yards long, and is divided
into 100 links. How many links are there in 2^ acres 1

PAPER in.

1. How many days are there altogether in the months
of February, March, April, May, June and July in leap
year ?

2. How many pounds are there in 91200 farthings ?

3. An ounce of gold being worth £3 17s. 10|d , how
many sovereigns are there in 80 lbs. of standard"gold ?

4. Multiply 17943 by 5079 : and divide 348753392 by
688.

5. Write out the table of avoirdupois weight, and
ahow that 144 lbs. avoirdupois = 175 lbs. troy.

6. Divide 2350 acres of land among 47 people, and find

what each person's share is worth at ^.50 per acre.
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PAPER IV.

1. The circumference of a waggon-wheel is 12 ft. 6 in.

How often does it turn ronnd in running a league 1

2. How many pounds avoirdupois are equivalent to

109375 pounds troy 1

3. If the railway fare for a journey of 50 miles be

$1.50, what will be the fare for a journey of 120 miles ?

4. A gallon contains 277 '274 cubic inches, how many
cubic yards are there in 100 bushels ?

5. If a schoolroom is 25 ft. long and 20 ft. wide, how
many children will it accommodate, allowing for each of

them 8 superficial ft. at the least 1 And if the room is

10 ft. 4 in. high, what cubical space is there for each
child ?

6. A dealer buys 15 horses at $140 each, and sells 8 of

them at $185 each, and the remainder at $210.50 each :

find his total gain.

PAPER Y.

1. If 10 oz. 13 dwts. 16 grms. of gold worth £3 5s. per
oz. , be mixed with 1 oz. 2 dwts. 8 grs. of silver worth 55.

per oz. , how much worthless alloy must be added to

reduce the value of the compound metal to £2 16s. 8d.

per oz. ?

2. Divide 198 acres 3 roods 16 perches 3 yards 72
inches equally among 187 men.

3. A freight train is 8 miles ahead of an express, which
travels at the rate of 2 miles in 3 minutes. It is run into
in 24 minutes. How many miles an hour was the freight

train running ?

4. A farmer sells 250 bushels of wheat at $1.15 per
bushel. He has to pay the price of 10 bushels of clover
seed at $3.50 per bushel, of 5 sheep at $6 each, and of a
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horse worth $150. How much is left of the price of the

wheat ?

5. The crop on a farm of an hundred acres is as fol-

lows : 32 acres of wheat, average yield 21 bushels to the

acre, 8 acres of barley, 35 bushels to the acre, and 18

acres of oats, 45 bushels to the acre. Find how much
the whole crop is worth, supposing wheat worth $1.25,

barley 75 cents, and oats 36 cents per bushel.

6. Find the cost of 19 trees, each containing on an
average 173 cubic feet of wood, at 22 cents the cubic

foot.

SECTION V.

FACTORS AND MULTIPLES.

84. A. factor of any given nnmber is a number that

will divide it exactly, i. e., without any remainder.

Thus 4 is a factor of 8, because 4 is contained twice

exactly in 8.

85. A common factor of two or more given

numbers is a number which will divide each of the given

numbers exactly.

Thus 5 is a common factor of 20, 35, and 45.

86. The greatest common factor (G. c. F.)

of two or more given numbers is the greatest number
which will divide eoch of the given numbers exactly.

Thus 5 is greatest common factor of 15, 20, and 25.

The greatest common factor is often called the greatest

common measure (G. C. M.
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87. To find the greatest common factor

of any two numbers,

Rule. Divide the greater number by the less. If there
be a remainder, divide the first divisor by it. If there
still be a remainder, divide the second divisor by this

remainder, and so on, always dividing the last preceding
divisor by the last remainder, till nothing remains. Tlie

last divisor will be the greatest common factor required.

Ex. 2. Find the G. C. F. of 175 and 225.

175)225(1
175

50)175(3 bringing down last divisor, 75 for dividend.
150

25)50(2 " " " 50 "

60
— .-. 25 G. C. F. required.

'88. To find the G, C. F. of three or more numbers,
first find the G. C. F. of any two ; then the G. C. F. of
this G. C. F., and a third number and so on. The last
G. C. F. wiU be the G. 0. F. of all the numbers.

EXERCISE XXXIL
Find G. C. F. of :—

1. 544 and 736. 0. 12010 and 44137.

2. 6903 and 8991. 10. 3212 and 9052.

3. 3717 and 2065. 11. 313441 and 111221.

4. 6307 and 10812. 12: 3835 and 6939.

5. 5472 and 4256. 13. 484 and 308.

6. 2517 and 3356. 14. 5515 and 12133.

7. 2261 and 8303. 15. 15453 and 20907

8. 2737 and 10057 16. 300300 and 8721^

8
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17. Tliree drovers, A, B and C, bought sheep at the
same rate per head ; A's flock cost $102, B's $138, and
C s $87 ; find how many each bought.

89. Multiple. One number is a multiple of another
when it can be divided by that other exactly.

Thus, 12 is a multiple of 3, beca\ise 3 divides 12 with-

out remainder.

90. A common multiple of two or more num-
bers is a number that each of them will divide exactly.

Thus, 16 is a common multiple of 2 and 4, for 2 and 4
will each of them divide 16 without remainder.

91, The least common multiple (L. C. M.)
of two or more numbers is the least number that can be
divided by each of them exactly.

Thus, 12 is the least common multiple of 2, 3, 4 and 6.

92. To find the least common multiple
of two or more numbers.

Find the L. C. M. of 18, 24, 36 and 42.

18 = 2 X 3 X 3.

24 = 2x2x2x3.
36 = 2x2x3x3.
42 = 2 X 3 X 7.

The least common multiple must contain as factors,

2 X 3 X 3 for 18 ; 2x2x2x3 for 24 ; 2 x 2 x 3 x 3 for 36 ;

2 X 3 X 7 for 42 ; therefore the L. C. M. must be 2 x 2 x 2

X 3 X 3 X 7 or 504 ; for it contains the factors of each of

these numbers, and since it contains no others, it is the

least common multiple.
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A more convenient practical method of working

examples like the above is the following :

—

2,18, 24, 36, 42
i .

2 1 9, 12, 18, 21

3
j 9, 6, 9, 21

3 3, 3,

1, 2, 1, 7

The L. C. M. is 2x2x3x3x2x7 or 504. By this

method we readily find tlie factors of the numbers.

Note. The process of finding the L. C. M. may often

be shortened by striking out in the same line every num-
ber which exactly divides any other nimiber in that

line.

2
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Miscellaneous Examples.'

PAPER I.
'

1. Three wheels, making 60, 36 and 24 revolutions in

a minute, start with certain points in their circumference
downwards. When will they first come all together
again in tlie same position ?

2. Subtract two himdred and forty-three thousand six

hundred and one, from five million seven hundred
thousand aud fifty, and multiply the remainder by twenty-
three.

3. Find the greatest number of which 33495, 106260
are miiltiples ; and the least number of which 26, 33, 39,
44 are divisors.

4. Divide two million four hundred and ninety thou-
sand two hundred and one, by four thousand and eighty-
nine.

5. Two cogged wheels work together, there being 32
cogs on one and 36 on the other. The larger wheel
makes 36 revolutions in a second. How often will the
same cogs be in contact in the same position 1

6. Two velocipedes, A and B, start together along a
road at the rate of 6 and 7 miles an hour respectively.

The circumference of A's guiding-wheel is 40 in. , that of
B's 36 in. How often will the same points of the
guiding-wheels which were in contact with the ground at
starting, be simultaneously in contact with the ground
durmg the first hour of their progress. --^

PAPER II.

1. When is one number said to be the G. C. F. of two
others ? Find G. C. F. of 1575 and 3885.

2. The annual divisible receipts of a railway company
are ^37000, and there are 250000 shares. How much
would this give for each share ? and how mucli would a
person get who had ten shares ?
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3. In dividing one whole number by another, what
does the quotient determine ? Divide 243584 by 34G.

4. Can the G. C. F. of two immbers exceed the difier-

ence between them \

5. In finding the G. C. F. of two numbers, how is it

indicated that the numbers are i)rime to each other ?

6. Find the least number which is divisible by all the
numbers from 1 to 12.

PAPER III.

1. Multiply 280795 by 80G93, and prove that your
answer is correct by division.

2. The product of two numbers is 17037006, and one
of them is 4858, what is the other ?

3. Find the G. C. F. of 441441 and 844272, and the

L. C. M. of 7, 11, 21, 63, 91, 90, 117, 143.

4. Find the sum of four hundred and three thousand
and twelve, seven million twenty-four thousand and five,

five hundred and one million five hundred and one thou-

sand and eighteen.

5. What is the name and meaning of the following

signs; +, =, X, -f- ?

6. Find the difference between 10 + 624 X 383 -^ 32
and 7000.

PAPER IV.

1. A farmer took to the market 25 bags of wheat ; 5

of them weighed 126 lbs. each, 8 weighed 118 lbs. each,

10 weighed 132 lbs. each, and tlie remainder 135 lbs.

each. The bags on an average weigh 2 lbs. each. Allow-
ing 60 lbs. to the bushel, how luany bushels had the

farmer ?

2. How many years in 438000 days (a year = 365
days) ?
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3. There are 100 bags of oats to be weighed : 15 of

them weighed 98 lbs. each, 27 weighed 103 lbs. each, and
40 weighed 111 lbs. each, the remainder of them 87 lbs.

eacli. Allowing 150 lbs. for the weight of all the bags,

find how many bushels of oats were there 1 (a bushel =
34 lbs.)

4. A farmer sold 5 sheep at $6 each, 3 head of cattle at

$10 a head, and a horse for ^115. He had to take home
40 lbs. of sugar at 9 cents a lb., 10 lbs. of tea at 60 cents

a lb. , 3G yards cotton at 8 cents a yard, and 9 yards of

tweed cloth at $1.15 a yard. Find how much he took

home, allowing §1. 50 for his expenses.

5. Find the sum of 875, 909, 1207, 8889, 70807, 55639,

83358, and from the sum take one hundred thousand
nine hundred and seven.

6. If 3 ducks are worth 4 chickens, and 3 geese are

worth 10 ducks, find the value of a goose ; a pair of

chickens being worth 00 cents.

SECTION VI.

• VULGAR FRACTIONS.
93. To explain the nature of a fraction, let us take

the unit of money, one dollar. This is divided into four
equal jjarts called quarters. One of these might be taken
as unit (lower unit) and denoted by 1, then two quarters

would be 2, three would bo 3, four, or a whole dollar,

would be 4, a dollar and a quarter would be 5, and so on.

But in order to shew that the new unit or 1 is one of the
four equal parts of another unit, 1 dollar, the figure 4 is

written under the number which tells how many of the
parts (lower units) are taken : thus 1 quarter is written \,
2 quarters |, 3 quarters f, 4 quarters f , 5 quarters f , and
so on.
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The dollar is also divided into ten equal parts, and then
1 of these is y^ of a dollar, 2 parts are

i^^^,
3 parts j%, and

the whole dollar is \^.

Such expressions as ^, |, |, etc. , are called Vulgar
(Common) Fractions.

94. A Fraction is an expression which denotes
one or more of the equal parts of a unit.

95. Numerator. The upper number, which
shews how many parts are taken, is called the Numerator.

96. Denominator. The lower number, which
shews into how many parts the unit is divided, is called
the Denominator.

97. Terms. The Numerator and Denominator of a
fraction are called its Terms.

98. Fractions which have the same denominator can
be treated like whole numbers : thus

The unit is divided into 10 equal parts and 3 parts + 2
parts = 5 pai-ts :

The unit is divided into 8 equal parts and 7 parts - 5
parts = 2 parts :

The \mit is divided into eleven equal parts and 5 parts
taken twice = 10 parts :

H-4 = ,'

The unit is divided into 13 equal parts and 12 parts -^ 4
= 3 parts.
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99. A Fraction may denote a Quotient.
To shew that f may denote 2 -~ S.

When the unit is divided into 3 equal parts, 2 units

will contain 6 such parts :

.*. 2 -f 3 = 6 such parts -f- 3
= 2 such parts

But when the unit is divided into 3 equal parts, 2 such
parts are denoted by f ; ,•. 2 4- 3 =^ f

or ^ of 2 = I of 1

100 A Mixed Number is one made up of a whole
number and a fraction : such as 1|, 2f

.

101.A Proper Fraction is one whose numerator
is less than its denominator.

An Improper Fraction is one whose numerator
is not less than its denominator. Thus f, f are Proper
Fractions, and f , ^ are Improper Fractions.

102. We can suppose apart of a whole to be sub-divided.

For example, half a cake, ^-, may be sub-divided into 3
equal parts ; then 1 of these parts will be ^ of |^, 2 parts
will be I of ^.

Such expressions are called Compound Fractions.

A Simple Fraction is one in which the numerator
and denominator are both whole numbers ; and it is a
fraction of 1 : as f , f

.

A Compound Fraction is a fraction of any
other number than 1 : as | of f , f of 4^.

103. Complex Fractions are such expressions as

?, _, i, r?, in which the numerator and denomin-
5 f I 6|
ator are not both, whole numbers ; but such expressions

7
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ought rather to be considered as quotients : thus | -r 5

104. Since 1 = #, .'. 2 = f and 3 = V, 2^ = 4 + |
= ¥, 3f = ¥ + f = ¥•

So V =- V + f = 2|, ^ = 2^« + i = V^.

Hence we liave the following Rules :

I. To express a whole number as a frac-

tion with any given denominator.

Bule. Multiply the whole number by the given de-
nominator, and under the result, as numerator, write the
given denominator.

Example. Express 5 as a fraction with denominators.

II. To convert a mixed number into a
simple fraction.

Bule. Multiply the whole number by the denominator,
and add the numerator. The result will be the numerator
of the required fraction, and the given denominator will

be the denominator.

Example. Express IT^ as a simple fraction.

173 ^ 8JI + 3 ^ 8_8

III. To reduce an improper fraction to a
whole or mixed number.

Rule. Divide the numerator by the denominator. If

there be no remainder the result will, of course, be a whole
number. If there be a remainder it will be the numer-
ator of the fractional part, and the given denominator
will be the denominator.

JiXAMPLES.
^-i

= 6, %
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Note. Since ^^ also means 23 -^ 5, instead of saying

the quotient is 4 with remainder 3, we can now say the

complete quotient is 4f

.

EXERCISE XXXiy.

1. If a unit be divided into five equal parts, express

one, two, three, four, and five parts, respectively, as frac-

tions.

2. If you divide a cake into eight equal parts and give

away five parts, what fractions will denote, respectively,

how much is given away, and how much is left ?

3. Express 7 quarters as a fraction of a dollar ; also as

a mixed number.

4. How much more than 1 is | ?

5. How much less than 1 is f ?

6. Which is greater, f or f ?

7. If a quarter of a dollar be divided into 5 equal parts,

express 2 of these as a compound fraction of a dollar.

8. Express as simple fractions 1|, 2§, 3f, 4|^, 5|, 13|,
and 6iV

9. Convert to mixed numbers |, |, Y, ^/, ff, f|, ^,
and ij'VQ.

10. Express as whole numbers f , ^^, V, f|, \<y^, f, ^|,
and ^i.

11. Express 1, 3, 5, 8, 13 and 20, respectively, as frac-

tions with denominator 4.

12. Expresa|13, 14, 15, 16, 20 and 25, respectively, as

fractions with denominator 5

13. If a pound be divided into 16 equal parts called

ounces, what fractions of a pound will five ounces, a pound
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and a half, and two pounds and three-quarters, respec-

tively be ?

14, If four pounds and a half be divided into three

equal parts, how will two of these be denoted ?

lOS.When the unit of money, a dollar, is divided into

2 equal parts (halves), if the dollar be denoted by 1, each
half will be denoted by |.

When the dollar is divided into 4 equal parts (quarters),

each quarter will be denoted by \, and since a half is now
divided into 2 quarters, we see that ^ = f

.

Again, when the dollar is divided into 10 equal parts,

each part will be y^) ^^^ since a half dollar is divided into

5 such parts, we see that ^ = i^.

So when the dollar is divided into 20 equal parts, or

into 100 equal parts (cents), we will have i = ^ = -rSai
1 — 5 _ 25 3_15 75
t — 7KS -- TinJj ¥ — 2(J — TTTlJ-

Since ^, f , ^ij, \%, Y%^^, all denote the same value, they
are called equivalent fractions.

The pupil will now see the truth of the following im-
portant principle :

The value of a fraction is not altered by
multiplying, or by dividing both terms by
the same number.

Note. A fraction also denotes a quotient, and it is

equally true that the value of a quotient is not altered by
multiplying, or by dividing both dividend and divisor by
the same number.

106. Lowest Terms, when the numerator and
denominator are both whole numbers and have no com-
mon factor, the fraction is said to ^e in lowest terms.
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107. To reduce a Fraction to its lowest

terms.

Rule. Divide the numerator and denominator by their

greatest common factor (G. C. F).

Example 1. Reduce ff to its lowest terms.

The G. C. F. of 36 and 48 is 12. Dividing both terms
of the fraction by 12 (Avhich does not alter its value), we
have 12)|f = f

.

Example 2. Reduce |f^ to its lowest terms.

165)440(2 The G. C. F. is 55 ;

330'

110)165(1
110 then 55)H§ = |. Result.

55)110(2
110

Or, we might, without using the Rule for finding the

G, C. F., divide both terms successively by 5 and 11,
fhnq • JfiS — S"^ — 3mUS . ^^5 — 'S'S ~ 'E'

EXERCISE XXXV.
Reduce to lowest terms :

Q 15 J. 18

11. ^V(iV 12. m-
15. a¥j. 16. mn-

17. If a dollar be denoted by 1, express in lowest
terms the values of 20 cents, 35 cents, 75 cents and 80
cents.

18. If a battalion of 750 men be denoted by 1, denote
in lowest terms a company of 75 men.

1.
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39. If a quire of paper (24 sheets) be denoted by 1,
denote in lowest terms 15 sheets.

20. Tf 1 denotes a year (12 months), what fraction in

lowest terms will denote 8 months ?

21. If 1 denotes a day (24 hours), what fraction in

lowest terms will denote school time, from 9 a.m. t^:)

3 p.m. ?

22, If 1 represents an liour (60 minutes), what fraction

will most simply denote 45 minntes ?

23. Express in lowest terms as fractions of a year (3G5
days), 73 days, 14G days and 292 days, respectively.

108. Although a fraction is simplest when it is in its

lowest terms, yet it is often necessary to raise the terms
by multiplying both by the same number.

Example I . To compare | and f

.

f = fl, and f = |S. (79)

We now see that f is greater than f by -^y^.

Example 2. To find the sum of \ and |.

1 _ 3 1 _ 2 nt^A 3 I 2 _ 5

In these examples we change the given fractions into

equivalent fractions with a common denominator.

Since the common denominator must contain all the

other denominators, it will be the least possible when it

is their L. C. M.

109. To convert two or more fractions

to equivalent fractions with the least com-
mon denominator.

Uule. Find the L. C. M. of the denominators for the

common denominator.
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1

Then the new numerators will be found by dividing

the common denominator by the denominator of each

fraction, and multiplying the quotient by the numerator.

Example. To convert |, ^, ^^ to equivalent fractions

with the least common denominator.

'^)i'..l?_'_15 L. C. M. = 4 X 3 X 4 = 48.
3, 4

Since 48 =-- 8 X 6 = 12 X 4 = 16 X 3, the new
numerators will be 5 X 6, 7 X 4, 9 X 3.

Thus we get the equivalent fractions, |f , ||, and ||.

110. To compare two or more fractions.

Rule. Convert them to equivalent fractions, having
the least common denominator, and compare the new
numerators.

Example. To compare f, ^^, /^.

As before, the L. C. M. of 8, 12, 16 = 48 ; then

f = ?l, i\ = fl» -A = M- Arranging the given frac-

tions in descending order, we have ^^2? I? tiT'

Note. The given fractions must be in lowest terms,

for if they are not, the L. C. M. of the denominators will

not always be the least common denominator.
"^

Thus, if the fractions be
(;, f , {^, the L. C. M. of 9, 8,

12 is 72 ; but the given fractions when reduced to lowest

terms are f , |, |, which can be converted to ^^, -f^, -^^.

EXERCISE XXXYI.

Reduce to equivalent fractions with least Common
denominator :

1. I and |. 2. I and |. 3. \ and ^.

4. ^ and f

.

6. | and f

.

6. ^ and ^.
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7. h \ and i 8. I, i^ and /g.

9. i, ^ and \. 10. I, ^ and f
11. I, f,

i and /^. 12. 3^,, ^7^, I and ^
13. H, M, U and f ^. 14. i^, ^\, ^\ and ^^

15. f , f , xV and /^. 16. f , i, | and f
l-". I, f, i and tV

19. I, ^, jV and gV

Compare and arrange in descending order :

1. I, ^ and |. 2. f , 3^ and 1^.

3. xV, i I and i 4. ^\, f and t»^.

5. Two-thirds, three-fourths and five-sixths.

6. One-third, two-fifths and three-sevenths.

ADDITION OF FRACTIONS.

111. To find the sum of j\, ^j and ^.

Since in all the fractions the unit is divided into 12
equal parts, a part has the same value in all, and .'. we
can add the numbei*s of parts and say, 1 + 5 -f- 7 = 1 3.

Or, xV + ^ + A =
^""f/^ = ii = 1^.

If we have to find the sum of f and f , we must not
add together 3 and 5, *. a part in one is not the same as

a part in the other. But we can change f into ^^j, and f
into ^, and now we can take the sum of 9 parts and 10

parte. Or, f + I = A + i« = ^^2^ = H = lA-
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Hence,

112. To add fractions :

Rule.—If the given fractions have not already a com-
mon denominator, convert them to equivalent fractions

with the least common denominator.

Take the sum of the new numerators for the numerator
of the result, and the common denominator for the de-

nominator.

Note 1. Before applying the rule, improper fractions

should be reduced to mixed numbers, and all fractions

should be in lowest terms.

Note 2. If there be any mixed numbers, the whole
numbers should be added separately.

Note 3. If the result be an improper fraction, it

should be reduced to a mixed number, and the fractional

part should be in lowest terms.

Example 1. Find the sum of f , ^ and ^.

The L. C. M. of 8, 6 and 12 = 24.

Then I + ^ + T^^ = M + ^\ + M
= il±A±i_^ = e = ¥ = i|.

Example % Add together 7f, 9^ and ^.

= 16 + H + A + >§

= 16 + 12- = 16 + 1^ = 17 ^.

EXERCISE XXXVII.
Find the result of
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7. f + fTj + f. 8. i + l + f.

9. 7i + 5f4-3|. 10. 156/^+891.

Find the sum of

11. 1^, 2^, 3J and 41.

12. 87|, l^, and 235^.

-13. 48A, ^, 26A, and l\.

14. I, i, i, xV> ^Vt and ^V
15. I, f , If, and If
16. If, if, ^, and t\.

17. Which is the greater, the sum of ^, \ and ^, or
the sum of ^, ^ and ^ ?

18. Shew that a person who has only one section of

land can not give his four sons a haK, a third, a quarter,

and a sixth of a section respectively. Could he, if he
had two sections ?

19. Compare the result of 1 + f + |. with that of f +
t + f

.

20. Add together 8^, 17^\, 28^, and 469^.

21. Shew that the sum of f and f is greater than 2.

22. Shew that ^ 4- i + 1 + :^ 4- tV falls short of 1

SUBTRACTION OF FRACTIONS.

113. To subtract ^ from \^ we can at once take 3
parts from 11 parts, and find the remainder to be 8 parts.

Or, li - ^ = A = i-

But if we wish to subtract | from f , we cannot subtract
3 parts from 6 parts ;

•.* in one fraction the unit is divi-

ded into 8 equal parts, and in the other into 6 equjd
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parts, so that a part in one is not equal to a part in the
other. We know (79), however, that f = i^ and | = ff

,

and now we can subtract 9 parts from 20 parts, and find

the remainder to be 11 parts.

20-9
Or 5 _ 3 — 20 9 -, _ 11

Hence we get the following Rule :

114. To subtract one fraction from an-
other :

Rule. If the fractions have not already a common
denominator, reduce them to equivalent fractions with
least common denominator, and then take the difference

of the numerators for the numerator of the result and the
common denominator for the denominator.

Example 1. From ^ take |.

^ ~ I = M - 2¥ = 24 ^ ^*

Note 1. In the case of mixed numbers, the difference

of the whole numbers should be taken first. Also, it is

generally better to reduce improper fractions to mixed
numbers.

Note 2. If the result be an improper fraction, it should
be reduced to a mixed number, and the fraction of the
result should be in lowest terms.

Example 2.
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Since 28 parts cannot be taken from 15 parts, we
increase the 15 parts by a unit, |f , taken from the 18

units.

Or we may subtract the ff from a unit, ff , which

leaves ^, and then adding in the ^f , we get f|, or,

altogether, 17|f-

EXERCISE XXXVIIL

Find the result of

1. l-i.
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MULTIPLICATION OF FRACTIONS.
115. Fractions are multiplied, in the proper sense of

the word, in the same manner as whole numbers. Thus :

3x2=1 (3 parts taken twice = 6 parts),

f X 3 = \^- (5 parts taken 3 times = 15 parts

But since we denote the value of 5 pounds at 8c. a
pound by 8c. X 5, it is convenient also to denote the
value of half a pound by 8c. X ^, and to call the opera-
tion multiplication, although, instead of taking 8c. a
number of times, we have to take | of 8c. , or 4c.

So 15 X § means | of 15, and the operation is to divide
15 into 3 equal parts and to take two parts. Thus :

1^ of 15 = 5,

.-. f of 15 = 10.

116. To prove that f X | or f of f = |^ = f,.

¥ of I = i of ^ =
T*?

(i of 12 parts = 4 parts),

•'• f of f = T^ X 2 = 3^ (4 parts taken twice).

Note. Hence it will be seen that the value of f X f is

the same whether it be taken as f of f or f of f

.

117. Cancelling. Since the value of a fraction is

not altered by dividing both terms by the same number,
the work may be shortened by striking out from the
numerator and denominator of the result any factor that
is common to both.

Example. Find the result of f of ^.

5 of 9 _ 5X9 _ _ ^Xglx3 _
^""'^^

6 X 10-2x^X2 x^"^'
1 3
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118. To multiply one fraction by another,

or to reduce a compound fraction to a sim-

ple fraction.

Rule. Take the product of the numerators for the
numerator of the result, and the product of the de-

nominators for the denominator.

Note 1. Mixed numbers must be reduced to improper
fractions before applying the rule ; and if the result is

an improper fraction, it should be reduced to a mixed
number.

Note 2. The work should be shortened as much as

possible by cancelling, and the result should be reduced
to lowest terms.

Example 1. Find the result of 2| of 3|.

2 5

Example 2. Multiply the sum of | and \ by their

difference.

9 + 4 ,3 ,, ,
9-4—

- = i|,and|-^ =~2r+ * = -KT- = ii, and I - ^ = -^rr- = 3fj,

Example 3. A gives B ^th of his cake, and C fths of

the remainder. Compare the shares of A, B and 0.

B's share = \ and A has ^ left.

C's " =|of^ = ,^.

A's " = f of f = |.

Reducing to equivalent fractions with least common
denoDuinator.

A's = i = /tt, B's = ,^, C's = ^ = ^.
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Example 4. A's age is fths of C's, and B's ia fths of

C's. What fraction of B's is A's age ?

fths of C's = B's.

... ith « = ^ of B's.

.-. fths or C's = f of B's,

/. A's = I of § of B's = 183 of B's.

EXERCISE XXXIX.

Find the result of

1.
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23. A and B have equal sums at first. A increases his

money each year by ^th of the original amount ; B
augments his each year by ^th of what it was at the
beginning of the year. How much more will A's money
be at the end of 4 years than B's at the end of 3 years ?

24. A lost one-fifth of his money and spent one-fourth
of the remainder, and then had 45 cents left. How
much had he at first 1

25. Divide $1.75 between A and i3, so that A's share
shall be 10 cents more than |ths of B's share.

DIVISION OF FRACTIONS.

119. To divide ^^^ by 2 :

Here we can divide just as in whole numbers.

^ -r- 2 = -1*3- (8 parts -r 2 = 4 parts).

To divide j\ by 3 :

If we proceed as before,

T^ -^ 3 = -^ (8 parts -^ 3 = 2f parts).

But we can get a simple result by dividing tlie unit
into 33 equal parts.

then ^«3, -^ 3 = fI -J- 3 = ^% = ^\-^ (79)

Or we might say,

TT -^ 3 = I of T?r
= ^. Hence,

120. To divide a fraction by a whole
number :

Rule. Divide the numerator, or multiply the denomi-
nator by the number.
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121. To divide I by I :

Since f is ^ of 3, the quotient f -^ f should be 5 times

as much as | -^ 3.

Now ^ - 3 = i of f = /^

u $

a result that might be obtained as in whole numbers.
(In 6 parts 3 parts are contained twice).

To divide 5 by f :

5-^2 = ^of5 = f
.-. 5 - f = f X 3 = ^^ = f X |.

Hence,

122. To divide a fraction by a fraction :

BAile. Invert the divisor and proceed as in multiplica-

tion.

Note 1. This Rule includes division of a fraction by
a whole number, and division of a whole number by a
fraction.

'^

Example. f-^3 = f-r-f = fxi = ^.

Note 2. Before applying the Rule, the dividend and
divisor must both be reduced to simple fractions.

Note, 3. The result should be reduced to lowest terms,
and, when an improper fraction, to a mixed number.

Note 4" As in multiplication the work should be
shortened as much as possible by cancelling.

ExAJUPLE 1. To divide i^ by f

.

T5 ~ ^
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Example 2. Find the result of 3^ -^ 1|.

2

3^ - 1| = ¥ - ¥• = ^ X :^ = ^^ = 1^.

Example 3. Simplify ^ of 3^ -^ If.

r

4X 7

X^
" 11 * " 3 X 11

Aof 3A - ¥ = ^of ^ - ¥ = 14-.1 X ^ =

2 3

4x ^x _

e

^ X 11 X ^4 '^*

Example 4. If frds of a pound cost ftlis of a dollar,

how much will fths of a pound cost ?

The value of f of a pound = f of a dollar.

i
'' = i of f of a dollar.

"
I, or 1 pound = f of f

"

"
f of a pound = f of | of f of a dollar,

= ff of a dollar.

Example 5. If 4 men do fths of a certain work in 1

day, in what time will 6 men do |^ths of the same work 1

4 men do f of work in 1 day

.•, 1 man does f '* " "4 days

1 " f , or the whole " ^ "

1 " ^ of work ''
I of ¥ days

6 men do 1 " *'
i of | of ^ days

5

and ^ Of Lf I = If day.
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EXERCISE XL.

Find the result of

1.
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SIMPLIFICATION OF FRACTIONAL
EXPRESSIONS.

123. Fractional expressions are often met with which
require several or all of the preceding operations to re-

duce them to simple fractions.

The operations to be performed are denoted by the
signs 4", — , X or ''of", and -^

; and the pupil must be
careful to note how far the force of each of these signs

extends.

I. The parts of an expression connected by + or —
are called its terms, and the force of either of these signs

applies cxily to the term immediately following the sign,

unless its application is extended by the use of brackets.

Example 1. Simplify f - i + i-

Here ^ is to be subtracted from f and \ added to the

result. The operations may be carried on simultaneously :

thus,

|-i + i = ^^"/^"^^ -M- Result.

Example 2. Simplify | - (i + i).

Here the force of — is extended to the result of the ex-

pression enclosed in brackets. This result should be
obtained first :

thus, i + i=t±-^ = 3^

18 — 7
then, I - /? - 24

"" ^- ^^^sult.

II. A term may be composed of several factors con-
nected by the signs X or ''of" and ~, and the result of

such a term must be found before adding or subtracting.
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Example 1. SimpUfy i of f + | of ^ - f of f

.

First, i of f = i, I of i = I, and f of f = ^
Then, 1 + -I

- ^ = ^^
"^3Q " ^

= sir
= i- Result.

III. '^Of" and X apply only to the factors between
which they stand, and -f applies only to the factor imme-
diately following it.

Example 1. Simplify {^ - -^ of f

.

First, 3^ of f = i.

7-3
12

= T2 = h Result.

As before, the application of these signs may be ex-

tended by the use of brackets.

Example 2. (^ - ^) of f

.

Here the result of ^ - ^ is to be taken as a factor.

First, ^ - T% = ^^-^ = U-

Then, ^ of f = y|. Result.

Example 3.
i + | -^ ^ - f

.

Then, 1 + f - f = ?-i| = I = i Result.

Example 4. (^ + f) - (A - f).

Here the result of | + f is to be divided by the result
of A - i

Then, U ^ tV = H X V' = ¥ = 1^. Result.
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Example 5. Simplify f -r 1^ ^ 7j.

Here f is to be divided by 1^ and the result by 7^.

The operations may be carried on simultaneously, thus :

I - H - 71 = f - V -^ ¥ = f X A X A = ^.
Result.

Example 6. Simplify f ^ (H -^ 7^).

Here f is to be divided by the result of 1^ -r *1\.

-first, i^^ — i^ — -^' — -^ — '^' X X5" =" UT-

Then, f ^ ^ = f X -2/- = ^- = 6f . Result.

Example 7. Simplify ^ of {3 - | of (2 - i of 7|)}

I of 7i = ^ of V- = I = li; 2 - li = I ; f of f = i ;

3-^ = 2^; finally, ^ of 2| = ^ of | = i. Result.

EXERCISE XLL

Reduce to simple fractions or mixed numbers :

3. |of^-A. 4. fof(A-T%).
5. f + ^-|. 6. (f + ^)-^*.

7. i+fofx^^-f. 8. a + f)of(T«^-t).

9. i + f of
{-ijs

- f). 10. (^ + f) of T^ -
f.

n. foff + fofA. 12. a + i)^a-i).
13. (li + 2f + 3|) - 4f

.

14. 15| -- (^ + f of 1^).

15. A of (3f - 21) - f|.

16. {H-(i + f)}-{H-l + i}.

17. {3-fof (2-^of lx«^)}-^.

18. iof {l - f of (1 -I of f)}.
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124. Complex Fractions. We have seen before

(Art. 73) that a simple fraction denotes a quotient : hence

such forms as ^, ?-2U etc., are used to denote that

the result of the upper expression is to be divided by that

of the lower.

Since the value of a quotient is not altered by multi-

plying or by dividing the dividend and divisor by the
same number, we may use this principle in simplifying

complex fractions :

JO. 10 3^<i V 6
Example 1. ^ = ^ = X^=|o = 4. Result.

Example 2. i±-i = I = t^ = | = ii. Result.
¥ "^ ¥ ¥ ¥ X "

Example 3. . _ 29 RpQuTt

Here we multiply both terms of —— by 6, and both
4 + f

terms of by 29.

But in general it is better to treat complex fractions as

denoting quotients.

1. 2|=3i-7i = Y-¥— ¥XA

2- \^, = il + \)^l^^'^
I of I

= 4^-t = f Xf = 1 = li. Result.
D

3. L_ = l-{2 + 3-(4 + f)}

3 - 41 = 3 - ^^ = 3 X A = ^f

1 - 2i| = 1 - If = 1 X n = ft-
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EXERCISE XLIIl.

Find the results of

«
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The fraction or fractional expression mnst first be
rednted to a simple fraction if it be not such already.

Note. We may multiply first and then divide the

product.

Example 3. After paying fths of a debt a person still

owes £17 86\ 10(/., what was the amount of debt at first 1

fths of debt = £V7 85. IGi.

.-. ^,th '' " = £ 8 14s. od.

:. #ths " " = £43 128. Id.

EXERCISE XLIII.

Find the value of :

1.
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126, To express one quantity as a frac-
tion of another of the same kind.

Example 1. What fraction of f3.75 is $1.20 ?

If the unit, or whole, $3.75, be divided into 375 equal
parts, 120 such parts are to be taken .-, the fraction =

Example 2. Express 8s. 9c?. as a fraction of £2 5s.
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8. What fraction of a yard is 1 ft. 9 in. ?

9. What fraction of a square foot is the area of a slate

14 inches long, 9 inches wide 1

10. What fraction of a cubic yard is the size of a block
of ice 4 ft long, 2 ft. 3 in. wide, 18 in. thick ?

11. A person pays £6 16s. 6c?. out of a debt of

£12 17s. lOd. : what fraction of the debt does he still

owe 1

12. What part of a day is 4 h. 45 m. 45 sec. 1

13. A. dealer takes off ^1.25 for cash from the price
of an article marked at ^8. 75 on credit : what fraction of

the price was added for giving credit ?

14. A boy spends 5 hours in school and 2| hours in
preparing his lessons at home : what fraction of the day
does he devote to learning ?

15. An oyster can is 6 inches long, 4^ inches broad
and 1| inches deep : what fraction of a quart will it hold,
a gallon being 277|^ cubic inches ?

16. What is the measure of 15s. ^d. when the unit is

1 guinea ?

17. Taking the metre as 39^ inches, what will be its

measure, if the unit be a yard ?

18. What will be the measure of a yard, if a metre be
the unit ?

19. Taking the franc at 9|c?. , express £1 in francs
;

and also 1 franc as a fraction of a pound.

Miscellaneous Examples.
PAPER I.

1. Give two definitions for a fraction. What is a
proper fraction ?

2. Add together ^, |, \, ^, and from the sum take the
difference between \ and y^y.
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3. What is the least common denominator of the frac-

tions equivalent respectively to

2 3 5 7 2 7 ?
^5 Zy T) 9> T3^5 ^5 •

4. Explain how you reduce a fraction to its lowest
terms, taking for example |§f

.

5. What fraction must f be multiplied by to give a

product ^1 ? Can more than one such fraction be found I

6. From 2| take |, and to the result add the sum of

PAPER TI.

1. Define the least common multiple of two or more
numbers. Show, with reference to the numbers 592,

1369, that the least common multiple is equal to the

product of the numbers divided by their greatest common
factor.

2. By what fraction does | + i + t + i differ from
unity.

3. What is the rule for multiplying one fraction by
another. If you multiply two proper fractions together,

how will the product compare in value with either of

them.

3| Ij^ of 3i
4. Find the value of f7^ of -^—TT2 '

IZ^ ^^ 01 Itj

r; Q- r. ^ + 2fof f ll|x8i
5. Simplify -^r::niF + 3fxJ

'

6. Find value of 2f + 3| of 5| - 8^^ 15 0-

PAPER III.

1. State how you would divide one vulgar fraction by
another. Divide f by ^j.

2. The length of -^^^ of the earth's circumference is

69^ English miles : what is the earth's diameter, assum-
ing the diameter of a circle to be /tj of its circumference ?
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3. Reduce the fractions f , ^, -^^, i^, f§ to equivalent
fractions with the least common denominator ; write the
resulting fractions in descending order of value ; and take
the sum of the greatest and least from the sum of the
other three.

* Simplify
1 ^ J ^ , _ 3 •

o. Simplify 7, _^, ^ ,,^,^
-
lliT-SA-

6. Of two men, one works regularly 9 hours each day
in the week, the other does no work 2 days in the week,
but works 5 hours per day for 2 days, and 13 hours per
day for the other two. How many days, according to his

rate of work, does the former gain in a year 1

PAPER IV.

1. Which is the greater of the two fractions f|§ and

Vrf >
^^^ ^y ^^^ much ]

2 State the rule for adding two fractions. Simplify

,, _i 3 + 2
ana aao. ^— j ^ ^ •

2 + i— ^^ - ^¥
3 + i

3. Multiply 99||| by 3f , and find the integer nearest
to the product.

21 , If

4 Sunplify ^ + f o^
7| i 2|

5. A woman upon returning from the market found
that she had in her purse $1.50, which was a seventh of

the money she had spent. What was the money in her
purse beiore going ?

6. Two persons buy apples at a cent each : one sells

them at 3 for 5 cents, and the other at 5 for 8 cents.
Which gains most on $100, and how much ?
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PAPEK V.

1. State the rule for dividing one fraction by another.
2

'53'

What simple fraction is equal to | of 3| of "^ ?

2. Find the value of f of | of 2f^ of 1-^^ ; and reduce

ll§M ^o its lowest terms.

3. A. bankrupt's estate amounts to $915, and his debts
to f2V45. What can he pay in the dollar? And how
much will a creditor lose on a debt of $60 ?

4. Find the sum of

5. A person, after paying an income tax of 2 cents in
the dollar, has a net income of $1176. Find his gross
income.

6. When |^th is lost in grinding wheat, a country has
to import 80000000 bushels, but can maintain itself on its

own produce if only ^\^th be lost. Find the quantity of
wheat grown in the country.

7. Three men were to take to a railway station a pile of

cordwood : the first took y\ of it, the second f , the third
took the balance. What fraction of the whole did the
last take ?

8. Three men were to take a quantity of lumber to a
railway station : the first man took f of the whole, the
second ^^ of the remainder, the third f of what was then
left. Find what fraction of the whole each took away,
and how much was left.

9. I of a certain estate is good land for raising wheat, \
for oats and barley, and the rest, 1200 acres, good meadow
land. Find the whole number of acres in the estate.
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SECTION VII.

DECIMAL FRACTIONS.

127. Arabic Notation extended, if we mark
the unit figure by putting after it a full stop (the decimal
point), we can then set figures to the right of the unit

figure, thus : 73 524. Then on the principle that the

value of a figure increases tenfold for every place it is

moved to the left, and consequently decreases in a similar

manner as it is moved to the right, the 5 will denote -^
of 5 units, or y^^, the 2 will denote ^(^ of ^^ of 2 units, or

x§^, and the 4 will denote -^ of ^3^ of ^ of 4 units,

or xir<nF> so that

73-524 = 70 4- 3 + ^ + x§n + toW
836-75 = 800 + 30 + 6 + i^ + ^.

128. Decimal Fractions. Tenths, hundredths,
thousandths, etc. , when denoted by an extension of the
Arabic Notation, are called Decimal Fractions, or briefly,

Decimals.

129. As in whole numbers, ciphers must be used in
the absence of significant figures,

thus : 3^% = 3-5, but 3x§tj = 3-05
;

*7 + A + T^iy = 47-89, but 47^^ = 47 09.

So 16 + ^Q + t4^ - 16-206, and -^^ = 0-04 or -04.

From the above examples it can be seen that counting
from the unit figure, the first figure to the left denotes
tens, the first to the right, tenths ; the second to the left

denotes hundreds, the second to the right, hundredths
;

and so on.
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130. Tlie expression "546 can denote either ^ + -^^-^

+ To%o or i%V(j-

For -^^ + 4 + « _ 500 + 40 + 6

Hence '546 may be called a decimal fraction.

Tlie number of figures after the decimal point is the
same as the number of O's in the denominator of the
vulgar fraction.

131. Ciphers which do not come between significant

figures and the decimal point do not affect the value of

the figures and may be omitted. Thus 'GOO, '60, "6, all

denote the same value y%.

If we regard "6 as f^, "60 as ^^, and '600 as ^^q, still

these fractions all reduce to -^.

132. Decimals are multii^lied by 10 by moving the
point one place to the right, and they are divided by 10
by moving the point one place to the left, thus :

31-56 X 10 = 315-6
; 27 85 -^ 10 = 2 785

So -8274 X 100 - 82-74
;
192-6 -f 100 - 1-926

-0245 X 1000 - 24-5
; -8 -^ 1000 = -0008

133. To write tenths, hundredths, thou-
sandths, etc., as decimals.

If tlie numerator has as many figures as there are O's in
the denominator, simply write the numerator with a point
to the left of it.

If the numerator has fewer figures than the number of
O's in the denominator, supply the deficiency by O's, and
write a point to the left of the whole.

An improper fraction must be reduced to a mixed
number.

Examples, ^if^ = 43, but ^^j^ - -043

^% = -8, but^ = -08

-^5- = 1/^ = 1-7, VW- = 13i% = 13-57
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134. To convert a decimal fraction to a

vulgar fraction.

Take the decimal for the numerator and 1 followed by

as many ciphers as there are figures after the decimal

point for the denominator.

Examples. 'T = ^ ; "IS = ^^ ;
-08 = ^^^ or ^^ ;

23.205 = 231%%%.

EXERCISE XLV.

1. Express as decimal fractions, j%, ^%, jfo, t^§o>
5 8^

2. Express as vulgar fractions, '7, "63, "04, "017,

•009, -706.

3. Express decimally, 7t%, 61^%%, 600if^, xcnnruj f^>
965
Ton-

4. Express as mixed numbers, 5 6, 24 01, 404, 60 "06,

2-3456, 77-77.

5. Express decimally, six tenths, seventy-eight hund-
redths, nine thousandths, twenty-five tenths, eighteen

ten-thousandths, four hundred and five millionths.

6. Multiply 3 14159 by 10, 100, and 1000 respectively.

7. Divide 17-308 by 10, 100, and 1000 respectively.

ADDITION OF DECIMALS.

135. Decimals are added in the same way as whole
numbers. We must take care to place units under units,

tens under tens, tentlis under tenths, and so on. This is

easily done by keeping the decimal points under one
another. We then add each column, beginning at the
right, and carry as in adding whole numbers. Place the

deqhual point in the result under the decimal point above.
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Example 1. Add together 17 82, 4-087, 63 8, and -75.

17-82
4-087
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SUBTRACTION OP DECIMALS.
136. The operation of subtraction in decimals is per-

formed in the same manner as in whole numbers. We
must take care to place the less number under the
greater, so that units may be under units, tens under tens,

tenths under tenths, etc.

K the upper number has fewer decimal places than the
lower, ciphers may be affixed to it.

Place the decimal point in the result under the decimal
point above.

Example 1. From 37*6 subtract 8 45.

37 "60 By vulgar fractions,

8 45

29-15 = 37 - 8 + A - ^^js

= 29 + ^^-^ = 29t^^
100

^^

Example 2. Find the difference between -396874
and "85.

•850000
•396874

•453126

Example 3. A owns ^175 of a farm, B owns ^25, and
C owns the rest. O's share is worth $165 more than the
shares of A and B together. Find the value of the
property.

J 's share = -175 I'OOO
Bs "• = -25 -425

•425 (T's- -575
'575 Cs share exceeds the sum of A and B's by .05
•425 or^-^^.

T^^ths - $165
•050 T^(jths = $35

whole = $3500.
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EXERCISE XLVII.

1. From 18-369 2. 1-514 3. 48-6

Take 9 183 '8728 37-564

4. 103 5. 13. 6. -08

•002875 5-1768 -00008

Find the result of :

7. 478-3 - 96-47 8. 15-08 - 9-896

9. -135 - -0579 10. 3-465 - 2 68

11. 158-7 - 81-84 12. 1 - 99999

Find the difference between, and verify each result by
vulgar fractions :

13. 6.25 and 8.75 14. -175 and -08

15. 3-51 and 1-687 16. 66-6 and 6-66

17. How miich must be added to the sum of -1234,

1-234, 12-34 and 123*4 to make 150 ?

18. How much does the sum -5, "25, -125, -0625 and
•03125 fall short of unity ?

19. How much nearer to 1 35708 is 1-36 than 1-35 ?

20. A did -18 of a certain work, B did 23, did 3
;

how much remained to be done to finish it ?

21. If -312 of a property be worth S240 more than -275

of it, what is the value of the property ]

22. A owns -465 of a farm and B owns the rest. B -^i

share is worth $350 more than A's. Find the value of

each man's share.
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MULTIPLICATION OP DECIMALS.

137. To multiply a decimal by a whole
number.

Example 1. -3 X 2. -^^ x 2 = y'V - .•.•3x2 = 6.

= -42.

Example 3. '012 x 6. td^o X 6 = toou ^ •• "012

X 6 = -072.

Example 4. 3-645 X 47. f^^ X 47 = ^^^^
= MMi^ = 171-315 : .-. 3-G45

47

25515

14580

171-315

Rule. Multiply as in whole numbers, and place the
decimal point so that the product shall have as many
figures after the point as there are in the multiplicand.

138. To multiply a decimal by a decimal.

Example 1. -4 X 2. 3% X A = yfo • •'• '^ X 2
- -08.

Example 2. "03 X '6. -^^^ X A = tuoct = •'• '03 X
-6 - -1018.

Example 3. -007 X -08. n/00 X J-o = T^'^m •
007 X -08 = -00056.
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Example 4.

56328 X 463 ^
100000

ARITHMETIC.

56-328 X 4-63.

HU%V^ = 260-79864

5 r, r? 2 8
Tdffd

56-328

463

168984
337968

225312

260-79864

Rule. Multiply as in whole numbers, and place the

decimal point in the product so that the number of deci-

mal places {%. e. , figures after the decimal point) , shall be
the sum of the numbers of decimal places in the multi-

plicand and multiplier.

Note. If the number of figures in the product be less

than the above sum, ciphers must be prefixed to the left

of the product.

Example 1. Find the value of 4-37 pounds at $1.75 a

pound

1-75

4-37

1225
525
700

7-6475 Result $7-6475.

Example 2. A, who owns -8 of a property, sells -6 of

his share to B. What part of the property does B get,

and how much does A retain ?

B gets -8 of -6 = -48

A had -'8x1; he sells "8 X
.-. A retains -8 X '4 = '32

VeriJicaUon: '48 -I- '32 = '8

•6
; 1 - -6 = 4



4.
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Example 5. 8 3164 ^ 34 \UU ^ 34 = -^^^^^ = 244G,

or 34)8.3164(-2446
68

151
136

156
136

204
204

Rule. Divide as in whole numbers, and point off as
many decimal places in the quotient as there are in the
dividend.

Note. Ciphers affixed to the dividend must be counted.

140. To divide a decimal by a decimal.

Example 1. '6 - -3. i^ 4- ^ = ,^ X V> = f :

. . -e- -=- -3 = 6 ^ 3 = 2.

Example 2. -012 - -04. r^fo - t^^ = t^^ X ^f^
= If X i = i of ^§. Hence '012 ^ '04 = 12-^4 = -3.

Example 3. 17-1348-12. YuW/ - If = V^W/

Hence 17*1348 ^ 1*2 = 171 348 = 14-279.

Example 4. 13 8105 ~ -165.

Wcfe^^ X Y^« = ^\h^ X T^^ = "rk of 13810-5.

Hence 138105 -f 165 = 13810*5 -^ 165.

165)13810.5(83-7

1320

610
495

155
155
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Rule. Make the divisor a whole number by moving
the decimal point to the right of the last figure, and move
the point in the dividend the same number of places to
the right as it has been moved in the divisor. Divide as
in whole numbers, and point off in the quotient as many
decimal places as there are now in the dividend.

Example. Divide 6*5 by 4-16.

416 OeSO •(1-5625

416

2340
2080

2600
2496

1040
832

2080
2080

Here we count the 4 ciphers supplied to the dividend
to complete the division. .*. the number of places after
the decimal point in the quotient is 4.

Example 2. Divide 52-7 by '017.

17)52700(3100.

51

17
17

00,

Example 3. If 45*6 pounds of tea be worth 829.64,
find the cost per pound.

456)296 •4( -65

273-6

2280
2280—- Result = $-65 - 65c.

11
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Example 4. If '45 of a yard be worth $1.53, what
will be the value of '75 of a yard ]

Value of -45 yard = $1.53

... - 1 " = il^ = ^^^

•45 45

51 .05

. ,, .^g ,, ^m X U == 51 X -05 = §2.55.

EXERCISE XLVIX.

Find the result and verify by vulgar fractions :

1. -24 ^6 2. 3-2 -^ 8 3. 216 ^ 9

4. 73-8 -7- 12 5. 1-17 ^ '9 6. 75 -^ 15

7. -324 -^ 3-6 8. 16 '5 ^44 9. 6 4- 125

10. 9-855 -^ 7-3 11. 98-55 ^ 73 12. 985 5 -^ -073

13. 552-5325 ^ '325. 14. 5 525325 -^ 32-5

15. 590-4825 -^ -03275 16. 5-904825 ^ 18 05

17. If 7-6 pounds of tea cost $5.70, find the value of

1 pound.

18. If a man does -36 of a work in 4*5 hours, in what
time can he do the remainder 1

19. In a certain school -35 of the pupils are in the 1st

class, -28 in the 2nd, -22 in the 3rd, and the remaining

18 in the 1st class. How many pupils are there in the

school ?

20. A can saw '16 of a cord of wood in 1 hour, B can

saw '18. In what time can they together saw 8*5 cords ?

141. In practical calculations, quotients will seldom

terminate, and the usual way is to obtain the quotient to
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a certain number of places after the decimal point, and
then add 1 to the last figure of the quotient if the re-

mainder is greater than half the divisor, if not to neglect

it altogether.

Example 1. Divide 87 by "98 to the nearest figure in

the third place.

98 )870-(8 877
784

860
784

760 -.

686

740
686 Since the remainder is greater

than half the divisor, we call the

24 result 8-878.

Example 2. Divide '526 by 6*8 to the nearest figure

in the third place.

68)5 •260( -077

476

500
476

24

In both of the above examples the division is carried

on till three figures after the decimal point in the divi-

dend have been brought doAvn.

EXERCISE L.

Divide to the nearest figure in the third place :

1. 3 -64 by -67 2. '654 by 8 6 3. 1*3 by 9 '7

4. -038 by 74 5. "637 by -89 6. 267 by 9*3

7. 476-8 by 76-5 8. 7-038 by 60-54. 9. 317 by 67
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10. The circumference of a circle is 3,1416 times the
diameter ; find, to three places of decimals, the diameter
of a circular course of 1 mile (5280 feet).

11. A metre is 39 'ST inches ; find how many metres
there are in 475 8 inches.

12. If 47 -5 bushels of wheat be sold for $56.85, find

the price per bushel to the nearest cent.

13. The weight of a pint of alcohol is 794 of the weight
of a pint of water. If a pint of water weighs 1 "25 pounds,
how much alcohol will weigh one pound 1

14. Find the result, to 3 places of decimals, of '815

X -00867.

142. To convert a vulgar fraction into a
decimal.

1 = 1 of 1 = ^ of 1-9 = -5
; or 2)1;0

•5

I = 1 of 3 = i of 3-00 = -75
; or 4)3-00

•75

5 = 1 of 5 = i of 5-000 = -625
; or 8)5-000

•625

^ = ^ of 1 = i of 1-000 = -333^ ; or 3)1000

•333^

I = 1 of 5 = ^ of 5-000 = •833f ; or 6)5-000

•833f

Rule. Divide the numerator by the denominator,

according to the Rule for Division of Decimals.

143. Terminating decimals. Since, for every
we affix to the numerator, we multiply the dividend by

10, if the denominator contains no other prime factors

than 2's and 6's (the factors of 10), then, by affixing iEi
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sufficient number of O's to the numerator, we will at

length get a number exactly divisible by the denominator,

and the operation will terminate.

144. If the denominator contains any other prime
factor than 2's and 5's, we cannot introduce such factor

into the dividend by multiplying by 10 (5 X 2), and
therefore we cannot make the dividend exactly divisible

by the denominator.

In this case we cannot find a decimal exactly equal to

the vulgar fraction, but we can carry on the operation till

the remainder becomes so small that it may be omitted.

For practical purposes, two or three places after the deci-

mal point are usually enough.

Note. The vulgar fraction is supposed to be in its

lowest terms.

Example 1. Convert /g of a dollar into a decimal.

13)7 •000( -538^ Result |. 538
65

50
39 If we take "538 as the result,

we omit only ^ of xwu of a

110 dollar or x^linj-
104

6

Example 2. Express y\ of a foot decimally :

xV of 3-0000 =
'2727fJ or 11) 3 0000

•2727^.

If we take '2727 as the result, we omit only ^^ o^ twuttj
or TTu^(j(j(j of a foot ; a very small quantity.

Example 3. Express j\ decimally.

12)5-0000

•4166| Result '4160
; or more nearly '4167.
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145. Recurring decimals, in the last two ex-
amples we see that the same figure or figures continually
recur in the same order. Such decimals are called Recur-
ring, Repeating or Circulating Decimals : Pure, if the
recurring part begins immediately after the decimal point

;

Mixed, if one or more figures, which do not recur, pre-

cede the recurring part.

The recurring part, called the Repetend or Period, is

usually written only once, and a point is put over the

first and last figure of the Repetend ; or if there is only
one figure, a point is put over that figure.

Thus x^T
= -27

; t\ = '416

146. Every vulgar fraction which does not produce a
terminating decimal must give a recurring one, if the
operation be carried far enough. Take f as an example.
The remainders must be all less than 7 ;

.'. we can have,

at the most, only six different remainders ;
.•. after the

sixth figure of the decimal, if not before, the 5, or one
of the remainders, must recur, and then the quotient will

recur.

7)7-000000

•7l4285f
Remainders 142645

It is plain that if the operation be continued the same
figures will recur,

.-. the result is '714285

Noie. The numerator 5 being less than 7 is one of the

possible remainders.

EXERCISE LI.

Express decimally :

1. i 2. f 3. 1 4. \\

5. ^ 6. -i^ 7. 2f 8. 7f

9. \\ 10. ^\ U. 7/^ 12. ^^
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148. To find the vulgar fraction which
produces a given pure recurring decimal.

Example 1. What vulgar fraction produces . 6 ?

10 times '6 = 6-66666 etc.

1 time -'6 = '66666 etc.

.-. 9 times '6 = 6 .-.
-6' = | = |.

Example 2. What vulgar fraction produces '54 ?

100 times -54 = 54-5454 etc.

1 time *64 = -5454 etc.

.-. 99 times -54 = 54 /. '54 = ff = yV

Rule. Take the recurring period, written as a whole
number, for the numerator, and for the denominator as

many 9's as there are figures in the period.

149. To find the vulgar fraction which
produces a given mixed recurring decimal.

Example 1. What fraction produces "416 ?

1000 times '416 = 416*66666, etc.

100 '' '' - 41-66666, etc.

... 900 '' '' = 416 - 41.

416 - 41
••• '^^^ = ~^oo~ = ^ = ^§§§ = ff = A-

Example 2. What fraction produces '354 ?

1000 times '354 = 354 5454, etc.

10 " " = 3-5454, etc.

.. 990 '' '' = 354 - 3.
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Rule. To find the numerator, subtract from the given

decimal, to the end of the first period, the part that does

not recur, both being regarded as whole numbers ; for

the denominator write as many 9's as there are recurring

figures, followed by as many O's as there are non-recurring

figures.

EXERCISE LIII.

Convert to vulgar fractions, in lowest terms, the fol-

lowing decimals :

1.
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after the decimal point, and find how much the product
of the decimals differs from that of the given fractions.

7)6-000 12)35 We increase the last figure by
•857 2-917
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will I have left 1 Also, if the remainder is 40c., how
much did I spend 1

16. A buys '45 of a property, B buys "6 of the remainder,

and C buys the rest. What part does C purchase ?

151. To express a decimal of a concrete

quantity as a compound quantity.

Example 1. Find the value of £2-31875.

2.31875
20

-31875 of £1 = -31875 of 20s.
6-37500 = -31875 X 20s. - 6 -3758.; -375

12 of Is. = -375 of 12d. = -375 X
12d = 4-5d ;

-5^ = -5 X 4/r.
4-50000 = 2/r. = ^d.

4

2- 00000 Besult. £2 6s. ^d.

Example 2, Find the value of 8 45 lbs. Troy.

8-454545
12

Or 8-45 = 8|f = 8A-
5-454540

20
lb. oz. dwt. gr.

9 090800 11)5
24

5 9 2^
363200
181600

Besult. 81bs.5oz. 9 dwt. 2A-gra.
2 179200

Result. 8 lbs. 5 oz. 9 dwt. 2-18 grs. nearly.



156 ARITHMETIC.

Example 3. Find the value of 7-84 acres at £6-83 an
acre.

6-83333
7-84

Or, £6^f^x7T«^
2733332

5466664 = £6f x 7|i
4783331

53-5733072 ^ ^ ^ iZ5

20 = £4^ = £53 lis. 5fd

11-4661540
12

5.5938480
Result £53 lis. ^'Qd. nearly.

Hence

Rule. Multiply the decimal fraction by the number of
units of the next lower denomination contained in one of
the higher. Continue this process till there is no frac-

tional part or till the lowest denomination is obtained.
This process is similar to reduction descending.

Or reduce the decimal fraction to a vulgar fraction, and
then find the value of the vulgar fraction as in (125).

EXERCISE LV.

Find the value of
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•972 of6s. 2d.

3 148 of a cubic yard.

17. 5-84 of $6.75. 18.

19. .8703 of lac. 2 p. 20.

21. If .125 of an acre be taken from '56 of an acre

find the value of the remainder.

22. The Julian correction makes the the year 365" 25
days, the Gregorian, 365" 2425 days ; express the differ-

ence in minutes and seconds.

23. Find the sum of '62 of £1 10s., "85 of 13s. 4d.,

and 9-6 of Is. M.

24. Express 2.571428 of a pound avoirdupois in Troy
weight.

25. Find the value of 3 45 lbs. of tea at £356 a
pound.

26. Express in roods and perches 772 of "583 acres.

152. To express one quantity as a Deci-

mal of another of the same kind.

Example 1. What decimal of £3 10s. is I7s. 6d ?

£3 10s. 17s. U.
20 12 If the unit, or whole,

be divided into 840 equal
70 210d. parts, 210 of these parts
12 are to be taken.

840(^.

Example 2.

2) 1-0

12)105

20) 8 875

5) 2-44375

•48875 Remit,

|i§ = I = -25. Result

Express £2 8s. 10|cZ as a decimal of £5.

^d. = 'bd. ;
10 -5^ = ^^s. = -8755.

;

12

8-875s.=?;?^ of £1
20

= •44375 of ^of £5 = ;^^375
^^ ^g

5



158 ARITHMETIC.

Hence

;

Rule. Reduce both quantities to whole numbers of

units of the same name. Form a vulgar fraction by taking
the number in the quantity which is to be a decimal of

the other for numerator and the number in the other
quantity for denominator. Reduce the vulgar fsaction to

a decimal.

Note. The method used in Example 2, which is similar
to reduction ascending, is more convenient when a deci-

mal of a simple quantity is required.

EXERCISE LYI.

1. What decimal of £1 is 8s. 9d. ?

2. Express $3.75 as a decimal of $5.

3. ExjDress 17 cwt. 3 qrs. 18 lbs. as a decimal of 1 ton.

4. What decimal of £2 10s. is 18s. 9c?. 1

5. What decimal of 1 lb. Troy is 7 oz. 13 dwt. 18 grs. ?

6. Express 5 fur. 27 p. as a decimal of a mile.

7. What decimal of £6 12s. is 13s. M. '?

8. Express 13s. 4d. as a decimal of £1.

9. Express £1 12s. 6d as a decimal of £3 6s.

10. What decimal of a square foot is the size of a slate

9 in. broad, 15 in. long ?

11. Express 1 oz. avoirdupois as a decimal of 1 oz. Troy.

12. What decimal of an hour is 42 m. 45 sec. 1

13. WTiat decimal of an acre is the area of a plot 165

ft. by 132 ft. ?

. 14. A, B and C join in buying a boat, A contributing

$16.50, B $22.50 and C the remainder. Express each

man's share of the boat decimally.
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15. A piece of squared timber is 12 ft 3 in. long, 2 ft.

6 in. wide and 2 ft. 1| in. thick. Express its bulk deci-

mally in cubic feet.

16. From a sheet of paper 14 inches long, 9 inches
broad a strip is cut off 1 inch wide all round : what deci-

mal fraction of the sheet remains ?

17. A gramme is 15 32 grs. Express a pound avoirdu-
pois and a pound Troy respectively in grammes.

18. A metre is 39.37 inches. Express a mile decimally
in kilometres. Also, express a kilometre decimally in

furlongs.

Miscellaneous Examples.

PAPER I.

1. How do you multiply or divide a decimal by 10,
100, &c. Prove the truth of your answer.

2. Divide "0169 by -013, 497 by '0025 and '00003 by
•001.

3. Define the terms fraction, denominator and numer-
ator ; and show that a fraction is multiplied if its de-
nominator is divided, and divided if its denominator is

multiplied.

4. Simplify the following fractional expressions ;

(a) 5f of A - (61 -
i^). (6) ^V.

5. Find the product of '47 and "00432 ; and find the
quotient of 4-8 by -0016.

6. Reduce to decimals,

(^) TQ + 10000 + TTnAnjinT I W If 5

and find the vulgar fractions equivalent to "2625 and

•60227.
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PAPER II.

1. Assuming that if 6715100 be divided by 5068, the
quotient is 1325 ; write down the quotient

(a) of 67151 by 13250,

(6) of -06715100 by -001325.

2. Shew that 2-45 X 3-16 -^ -0126 is equal to 615-6.

3. Simplify

If (1 - ft) + A X i X a + A) + ^^^'
. Q. ,., -875 X -270

, 3
4. Simplify -.— + ws-

•125 + -125675

5. To the summit of a tower there are 108 steps, each

•583 feet high. What is the height of the tower ?

6. On the equator the length of a pendulum beating

seconds is 39.0168 inches, and at the poles 39.217 inches.

Express the difference as the decimal of a yard.

PAPER III.

1. By what must -000471 be divided to givo 200 as the

quotient ?

2. Reduce ^^ and j^ to decimals ; and -236i to a

vulgar fraction.

3. Find the greatest number of which 33495, 106260
are multiples ; and the least number of which 26, 33, 39
and 44 are divisors.

4. A person who paid away two-thirds of the contents

of his purse, and was robbed of two-sevenths of the

remainder, found that he still had left $18.00. How
much had he at first ?

5. How many hours a day must 24 men work to finish

as much in 5 days as 25 men could do in 4 days if they

worked 6 hours a day ?
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6. A French metre is 39 "ST inches nearly. Express a

foot as a decimal of a metre correct to a tenth of an inch.

PAPER IV.

'
1. Divide '005868 by 036, and arrange the divisor,

dividend and quotient in order of magnitude.

2. Add together f , |f, ^f and j|^ ; and divide the sum
by the difference of W and -^.

3. Make out a bill for the following purchases :

10 lbs. of sugar at 10 cents a lb.

6 lbs. of tea at 82 cents a lb.

8 lbs. of coffee at 32 cents a lb.

12 lbs. of currants at 11^ cents a lb.

10 lbs. of rice at 9 cents a lb.

9 lbs. of cheese at 18 cents a lb.

4. An express train runs 40 miles an hour, and an
ordinary train 30 miles an hour ; the express fare is \
cent a mile more than the ordinary. Find how much an
hour a man's time is worth, if it cost him the same to

travel by the one as by the other.

5. A lady buys at a shop 18| yards of silk at $1.80 a
yard ; 21 yards of calico at 23 cents a yard ; 2 dozen
pairs of gloves at 60 cents a pair ; and 10 yards of ribbon
at 44 cents a yard. What is the amount of her bill %

PAPER V.

1. How does it affect the value of a decimal to shift

the decimal point two figures, fl) to the right, (2) to the
left ? Express as vulgar fractions in their lowest terms,
•75, "0005, and as a decimal 17359 divided by one million.

2. What change in the decimal point will increase the
value of a decimal one hundred fold? Express as a
decimal the ten-thousandth part of '7.

12
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3. If the true value of a decimal be 3 14159, show that
3*142 is nearer the true value than 3 141.

4. Find a decimal which shall be within ^q^qq of \\,

5. Multiply 8 -4 by '009
; and divide the product by

29 '4 to five places of decimals.

6. If two horses are worth as much as 5 oxen, and 3
oxen as much as 16 sheep, what will the value of a horse
be when the price of a sheep is $9 1

7. A railway train moving at the uniform rate of 40 feet
per second, leaves Toronto at 7 o'clock in the morning.
When will it reach Guelph, the distance from Toronto
to Guelph being 48^ miles ?

\

SECTION VIII

PRACTICE.

153. Practice is a neat way of multiply-
ing by a fraction, which is used in computing the
value of any number of articles at a given price, when
there is a fraction in the price, or in the number of

articles, or in both.

Example 1. Find the value of 3064 bushels of barley
at %. 85 a bushel.

$.50 \ 3064 = value at $1 a bushel.

$.25 \ 1532 = " " $ .50

$.10 \ 766 = *' " $ .25

306.40 = '' " $ .10

$2604.40 = '' "
$ .85
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Example 2. Find the cost of 418 tons of iron at

£5 8s. M. at ton.

£
5s. I 418 = cost at £1 a ton.

5

2090 = '' " £5
2/6 i 104 10 = '' " 56'.

1/3 J 52 5 = " '^ 2s. 6(i. "
26 2 6 = " '' Is. 3ci. "

£2272 17s. U. = " " £5 8s. 9d.
"

Example 3. If a ship be worth $7526 find the value

of f of the ship.

I

I i 7526 = value of |

i i 3763 = '' '^1
940.75 = '' " ^

$4703.75 = " " f

Example 4. Find the value of ^ of $715.

^ 715 = value of f§

$679.25 - " ''If
Example 5. Find the, value of 12 ac. 1 r. 23 p. at

$5.80 an acre.

$

1 r. :^ 5.80 = value of 1 ac.

12

69.60 = " " 12ac.

20 p. i 1.45 = " " Ir.

2p. ^ .725 = '' " 20p.
Ip. i .0725 = " " 2p.

.03625 = " '' Ip.

$71.88375 = " " 12 ac. Ir. 23p.
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Not-e. Ir. 23 p. = y^^^ acre. Instead of finding the
value of T^ by dividing $5.80 by 160 and multiplying

the quotient by 63, we take for /^, ^ of $5.80 ; for ^®^,

i value of ^ipQ ; for yf^, ^^ value of ^^^ ; and for the

remaining yIh, ^ value of yf^. Thus we get the value of

40 + 20 + 2 + 1
.

i60

Example 6. Find the cost of 15 lbs. 6 oz. 14 dwt.

18 grs. of silver at 7s. 5d. an ounce.

s- <*• Instead of multiplying 7s. bd.
10 dwt. ^ 7 5 ^)y i3g^ y^Q might have also found
^ " i 1^" the value by Practice, thus :

68 19 6 £
3 8J 6/8 ^186 = value at £1

16 gr. ^ 1 5f
2 gr. i 2f^ Sd.^ 62 = '' " 6/8

"" Id^ 6 4 = " '' 8(i.

15 6= '' " Id.
^TTT

£69 4 llf^
68 19 6= " "7s.Qd.

When done in the latter way, this is an example of

what is called Compound Practice.

EXERCISE LVII.

Find the value of

1. ^V of ^158. 46. 2. If of $3184.

3. § of £27 lis. 6d. 4. /^ of £13 7s. 9d.

5. il of $6195. 6. ^ of £37 16s. Sd.

7. 518 barrels of flour, at $4. 75 a barrel.

8. 1764 bushels of barley, at $. 65 a bushel.

9. 417 acres, at £2 lis. 6d. an acre.

10. 646 yards, at 17s. Gd, a yard.



PRACTICE. m
11. 1372 sheep, at £1 18s. 10\d. each.

12. 35 ac. 3 r. 22 p. , at ^. 80 an acre.

13. 2 lbs. 6 oz. 12 dwt. 15 grs. of silver, at $1.92 per
ounce.

14. 108 m. 5 f. 27 p. of railway, at $32,756 per mile.

15. £19 14s. 8d., if £1 = $4.86.

16. £45 16s. 7K, if £1 = $4.86.

17. If a bankrupt pay 36 cents in the dollar, how much
will a creditor receive on a debt of $734. 80 ]

18. If a bankrupt pay only 2s. 9d. in the pound, how
much will a creditor lose on a debt of £156 15s. ?

19. If a train runs uniformly at 45 miles an hour, how
far will it go in 4 h. 35 min. 45 sec. ?

20. Find the value of an ingot of gold weighing 3 lbs.

7 oz. 17 dwts. 18 grs., at $20.70 an ounce.

21. Find the value of a farm containing 115 ac. 3 r.

17 p., at £5 lis. M. an acre.

22. Find the value of 4712^ yards of velvet, at £2
13s. *ll^d. a yard.

23. If £1 = $4.86^, find the value of £135 3s. U.

SECTION IX.

154. The average of two or more num-
bers is found by adding the numbers together and
dividing their sum by the number of them.

10 acres yielded 170 bushels of wheat in 1879, 20 acres
yielded 240 bushels in 1880, 12 acres yielded 360 bushels
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in 1881, 35 acres yielded 770 bushels in 1882. Find the
average yield per acre for these years. ^

The total number of acres is 77 ; the sum of the number
of bushels is 1540 bushels : 1540 ^ 77 = 20.

Therefore the average yield per acre is 20 bushels.

155- Psr Centum, or per cent. , means for a hun-
dred : thus 7 per cent, means 7 for a hundred.

The 100 we refer to may be 100 of anything, viz. : $100,
100 oz. , 100 acres, <fec. Ani the number giving the per
cent, is so many units of the same kind ; but we generally

consider the 100 an abstract number.

Therefore, 4 per cent, of a quantity means 4 parts for

a hundred of the quantity, or j^ of the quantity.

Per cent, is frequently written % : thus 6 per cent, is

written 6%, &c.

Example 1. How much is 45 % of 130 bushels of

wheat ?

45 % is^ = /^ ;

therefore 45 % of 130 bushels = ^ of 130 bushels

= 58*5 bushels.

Example 2. The attendance of boys at a certain school

is 350, 30 per cent, leave during each year : how many
return at the beginning of a year ?

30 per cent, is ^^ = ^ ; therefore ^ is left
;

.". number returning = ^ of 350 = 245.

156. OommiSSiOIl ia the charge made by an agent
for buying or selling goods, and is usually a per centage
on the value of the goods bought or sold.

Example 3. A land agent has placed at his disposal

$800 to buy land in Manitoba ; allowing 2^ % for commis-
sion, how much would his charge be ]



PERCENTAGE.
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Example 6, For what sum must a farmer insure his

barn worth $2500, so that in case of loss both the value
of the barn and the premium may be recovered, rate of

insurance being 3 per cent.

$100 - $3 = $97 ; /. $100 insurance secures $97.

Insurance on $97 = $100
" '' $1 = $w

" $2500 = %^^-^- X 2500 = $2577.31|f.

EXERCISE LYIIl.

1. Find the premium on a house valued at $2500. which
is insured for 3 years at 1| per cent.

2. Find the commission on $875 at | %.

3. A produce dealer sends $15000 to an agent to buy
wheat ; how many bushels of wheat can he buy, after
deducting his commission of 5 per cent, on the value of
the wheat to be bought, the price of wheat being $1.15
per bushel ?

4. A horse to be shown at the Toronto Exhibition
(1882), worth $1850 is insured at 5 per cent, so that if he
be lost, both commission and value may be recovered :

how much must be paid ?

5. A broker charged ^ % for transferring $2000 from
one account to another, how much did he get I

6. If you pay $60 premium on $3000, what is the rate
per cent ?

7. If $42 be paid as insurance on a house for 3 years at

1^ per cent. ; what was the house valued at ?

8. On a transaction of $5500, a broker receives $27.50 :

what did he charge on the $100 ?

9. Spend $15.00 during one week, $12.00 during a
second week, $1(). 50 during a third, and $17.50 during a
fourth week. What will be the average sum spent each
week ?
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160. Interest (int.) is the sum of money paid for

the use of money lent.

The money lent is called the Principal.

The interest on $100 for a year is called the Rate per
cent.

The sum of the principal and the interest is called the

Amount.

When interest is reckoned only on the principal or sum
lent, it is Simple Interest.

When the interest, as soon as it becomes due, is added
to the principal and forms a new principal for the next
period, the interest is Compound.

Example 1. Find the interest on $325 for one year at

7%.

Interest at 1 % = $3.25

7 % = $22.75,

or, interest on $100 for 1 year = $7,

$325 " = $r^ X 325

= $22.75.

Example 2. Find interest on $325 for 3 years at 7 %.
Also the amount

Interest on $100 for 1 year = $7
li a

- - $1 " 3years = $^~ ^-^ <^^,^'J^%
^^*^^-

100 6st for 3 years)

n (( ffiQ25 " " ^poJ5 X J X o
~ lob

= $68.25.

Amount - $325 + $68.25 = $393.25.



.170 ARITHMETIC.

Hence the general rule for interest :

Bide. Multiply the principal by the rate per cent and
by the number of years, or fraction of a year, and divide
the product by 100.

Example 3. Find the simple interest on $800 at 6^ %
from 1st April, 1880, to 1st September, 1882.

April, 29 The day on which the money is

May, 31 borrowed is not included in the num-
June, 30 ber of days but the day on which
July, 31 the mouey is paid is included, there-
Aug. , 31 fore we count only 29 days in April,

Sept. , 1 but one in September. The whole
time is 2 years and 153 days.

153

Interest on $100 for 365 days = $6i

*• " $1 '' 1 day
100 X 365

.-. " '' $800 '^ 153 days = ^-M^i^^Al^^
100 X 730

= $ 21.80 nearly.

Interest on $800 at ^ % for 2 years = 104

Interest on $800 at 6J % for 2 years

and 153 days = $125.80

Note 1. When interest is required for days, as in the

above example, instead of dividing by 365, double both
the rate and days, and divide by 73000 ; thus shortening

the work.

Note 2. Three days, called DayS of Grace, ar©

allowed after the time a bill or note is nominally due
before it is legally due.

EXERCISE LIX.

1. Find the interest on $725, at 6 per cent., for one
year.
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2. What is the interest of $913, at V per cent., for

one year ]

3. Find the simple interest on $225. 50, at 6| per cent,

per annum, for one year and six months.

4. Find the amount of $505.20, at 7 per cent, per an-

num for one year and 73 days, simple interest.

5. How much will $215.25 amount to at 8 per cent, per

annum, for two years and a half, simple interest ?

6. Find the simple interest, and the amount of $525.60,

at 8 per cent, per annum, for 5 years, 215 days.

7. What is the simple interest on $220.30, at 6 per cent.

per annum, for 3 years and 7 months ?

8. Find the amount, and simple interest of ^85.60, at 7
per cent, per annum, from the 12th January, 1882, to the
15th October, 1882.

9. A note for $110.50, at 7 per cent, per annum, dated
the 3rd of May, 1882, is made for 3 months ; what sum
will pay it when due ]

10. Find the simple interest on £212 10s. at £4 10«.

per £100 per annum, for 2 years 35 days.

Example 4. If $500 amount to $605 in 3^ years, find
the rate per cent, per annum.

$605 - $500 = $105 - interest.

Interest on $500 for 3^ years = $105

" '' ** '' 1 year - $30.

" '' $100 " " = $6.

Therefore the rate is 6 per cent.

Example 5. If $500 at 6 per cent, per annum amount
to $605, find the time.
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$605 - 1500 = $105 = interest.

Interest on ^500 for 1 year at 6 per cent. = $30.

Time to yield $30 = 1 year,
a
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162. Discount is the difference between the given

sum and the Present Value, in this case ^.00, so
that we have the following relations :

Present valui -\- Discount of given sum = given sum,
Present value -[- ii^t- of present value = given sum

;

Discount of given sum = int. of p. value.

Example 1. Find the present value of ^45 due in
6 months at 6 per cent.

Int. on $100 at 6 per cent, for 6 months is $3.00 ;

.-. Present value of $103 = $100

$1 ^^ $^
" " $545 = %\^ X 545

= $629.12^

Note. Compare this example with example 6 (p. 172).

We can now get the discount by taking the present
value from the given sum, $545 -$529. 12^^ = $15. S1^^^
or we could get it independently as follows :

Example 2. Find the discount on $545 due 6 months
hence at 6 per cent.

Interest on $100 for 6 months at 6 per cent, is $3 ;

.'. Discount of $103 = $3

*' " $545 = $rf^ X 545

= $15.87^.

EXERCISE LXI.

1. Find the present value of $821.50 due 8 months
hence, interest at 7 per cent, per annum.

2. Find the discount on $425 due 9 months hence, in-

terest at 8 per cent, per annum.

3. A note is made for $562.50 due in a year, interest

at 8 per cent, per annum, what is the note worth at time
of making it ]
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4. A bill drawn on the 4tli of Feb'y, 1881, for 8675.75

due in three months, is paid on the 20th of March of the

same year, what is it worth, interest being at the rate of

7^ per cent, per annum ?

SECTION X

163. The square of a given number is

the product of the number by itself.

Thus 3 X 3 is the square of 3, or 9 = 31 (67.)

The square root of a given number is a number which

when multiplied by itself will produce the given number.

Thus 3 is the square root of 9 ; for 3 x 3 = 9.

The square root of a number is frequently denoted by

sj put before the number. Thus J 9 denotes the square

root of 9.

Example 1. To find the squaxe root of 625.

625^25
Place a dot over the units' figure and

. ^ over every second figure to its left and
its right, thus dividing the number into

45:225 periods of two figures each ; remember

P"'^ that each period consists of the figure

over which the dot is and the figure

to its left. Find the greatest number
whose square is contained in the first period on the left

;

this is 2, which place in the form of a quotient to the

right of the number. Put 4, the square of 2, under the 6

and subtract it from the 6, and to the remainder 2 affix

the next period 25, thus forming the number 225. Take
twice 2, or 4, for a divisor ; divide the 225, omitting the

last figure by 4 and we obtain 5. Annex the 5 to the 2

before obtained, and to the divisor 4 ; then muliplying

the 45 by the 5, we obtain 225, which being subtracted

from the 225 before formed leaves no remainder ; there-

fore 25 is the square root of 625.
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Example 2. Find the square root of 4 2005.

4"2025(2"05 Place a point over the 4 the units'

4 place, and over every second figure

2Q25 to the right. Thus in decimals we

2025 make the number of them even by
IL adding a cipher if necessary.

After finding the first figure in the root, 4 will not
divide 2 of the next period ; we therefore put a cipher in
the quotient and also in the divisor and affix to the 20
the next period 25 and proceed as before.

Example 3. To find the square root of ^ff

.

V169 = 13, V289 = 17
;

therefore the square root of |^|f = ^.
Or ^11 = -58477508 . . .

•58477508. . ('7647. . .

49

146
I
947 Since there is no figure in

giTfi *^® units' place, the first dot

I
will be over the second place

1524
1 7175 from the decimal point, &c.
16096

15287 "107908

Therefore the square root of ^ff = '7647 . . .

EXERCISE LXII.

Find the square root of :

1. 324 2. 94249 3. 379456 4. 531441

5. 158-76 6. 22 6576 7. 100 2001 8. 35-1649

9. -128881 10. -00822649 11. -49112064

Extract the square root to 3 places of decimals of :

12. 5 13. -3 14. 03 15. 61 16. |

Find the value of :

17. V3 + V5 + \/7 18. V8 + V6
19. V20 + V30 - V50 20. 5 V02 + 4 ^3*8
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SECTION XI

RATIO.
164. If we wish to compare two numbers, as, for

example, 30 and 6, we may say that their difference is 24.

This is called Comparison by Difference.

But we may also compare them by finding how many
times one contains the other, or what fraction one is of
the other.

Thus, 30 -^ 6 = -3^ = f , 48 ^ 36 = If = 1^, 15 -^ 20 =
\% = f . Hence we find that 30 is 5 times 6, 48 is 1^ or |
of 36, 15 is I of 20. This method is called Comparison
by Ratio ; and since a quotient can always be expressed
by a fraction, we may say that the

165. Ratio of one number to another is the fraction

which the former is of the latter.

The ratio of one number to another is often denoted
by writing a semicolon between the numbers : thus, the
ratio of 15 to 20 is written 15 : 20 ; and, 15 : 20 = 3 : 4,
means that the ratio of 15 to 20 is equal to the ratio

of 3 to 4. The ratio 12 : 12, or 1 : 1, is called a ratio of

equality.

To compare concrete quantities by ratio we must express
them by numbers having the same unit.

Example 1. Find the ratio of 75 to 100.

75 ^ 100 = i^^ = f, or 3 : 4.

Example 2 What is the ratio of |2.75 to ^.50 ?

275 ^ 450 = lit = -H> or H •' 18-

Example 3. Find the ratio of 7^ to 6.

7^ -f 6 = y X i =^
I, or 5 : 4.
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Example 4. Compare by ratio £1 5s. and £2 7s. 6<i.

£1 5s. = 300t^. ; £2 7s. Qd. = 570d. :

300 ^ 570 = f^ = ^, or 10 : 19.

Note 1. Quantities which are so different that they

(Sannot be expressed as numbers having the same unit, or,

in other words, cannot be reduced to the same denomi-
nation,c annot be compared by ratio. Thus, 1 foot and
1 lb. have no ratio to one another.

Note 2. A ratio may be expressed decimally : thus,

5:4 = f = 1-25, ie. 5:4 = 125:1.

EXERCISE LXIII.

Find the following ratios in lowest terms :

1. 8 to 6. 2. 12 to 9. 3. 15 to 25.

4. 72 to 96. 5. 120 to 15. 6. 48 to 60.

7. 2^:3^. 8. 3^:4^. 9. 8| : 15.

10. $7.50 : $10. 11. $3.75 : $5.25. 12. $15 : $9.60.

13. What is the ratio of £2 15s. to £3 6s. ?

14. Find the ratio of 8s. 9rf. to 10s.

15. Find the ratio of 2 ac. 1 r. to 1 ac. 32 p.

16. Compare by ratio a pound Troy and a pound
Avoirdupois ; also an ounce Troy ^d an ounce Avoir-
dupois.

17. Find the ratio of a sovereign ($4.86|) to $5.

18. A owns f of a farm, B the remainder : what is the
ratio of A's share to B's ?

19. Divide $60 between A and B, so that A's share
may be to B's as 7 : 8.

13
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MISCELLANEOUS PROBLEMS.
1. If 9 ac. 2 r. 27 p. cost |1428, what will be the value

of 26 ac. 3 r. 10 p. at the same rate ?

9 ac. 2 r. 27 p. = 1547 p. ; 26 ac. 3 r. 10 p. = 4290 p.

Value of 1547 p. = $1428

• .-. " " Ip. =$mf
... - -4290p. =?li?i^i:^ = $3960

1547

2. If 3 ac. 2 r. cost $350, what will be the cost of 5 ac.

3 r. 24 p. ?

3. If 1 oz. 5 dwt. of silver be worth $2. 25, find the
value of 1 lb. 5 oz. 11 dwt. 12 grs. of silver.

4. If the paving of 3 r. 6 p. of road costs $1050, how
much is that per mile ?

5. If $150 be paid for 2 ac. 1 r. 36 p. of land, how
much could be bought at the same rate for $5875 ?

6. If 1 dwt. of quinine be sold for 30c. , how much is

that per ounce Avordupois ?

7. If a farm of 93 ac. 3 r. cost $4500, how much should
be paid for a farm containing 117 ac. 30 p., if 3 ac. of the

former be worth 4 ac. of the latter 1

93 ac. 3 r. = 15000 p. ; 117 ac. 30 p. = 18750 p.

1 ac. of the former is worth | ac. of the latter.

.-. 15000 p. are worth f of 15000, or 20000 p.

Now the value of 20000 p. - $4500

.'. " " 18750 p. = $^x 18750 = $4218.75

8. If 1 oz. of gold coin be worth 15 oz. of silver coin,

and the weight of a sovereign be 123 grs. , what should
be the weight of a shilling ]
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9. If 5 oxen are worth 3 horses, and 4 oxen cost $150,
what will be the value of 5 horses 1

10 If a farm containing 64 ac. 3 r. 35 p. be worth
$2310, what should be paid for another farm of 230 ac.

1 r. 15 p. , if 5 ac. of the former be worth 3 of^the latter ?

11. If 12 men can dig a drain 280 feet long in 4 days,
how many men will be required to dig a similar drain 315
feet long in 3 days ?

(1) 280 ft. are dug in 4 days by 12 men
(2) .-. 1 ft. is • " 4 - i^\

(3) .-. 1
''

'' ^^^5^^^W
(4) .-. 315 ft. are " 1 " 12x4x315

(5) .-. 315 '' " 3 days by

280

12 X 4 X 315

280x3

. ^ ' A ,^ 12x4x315 ^o ,
.*. Required result = — = 18 days.

^oU X o «

Note. Lines (2) and (4) may be omitted when the
learner is familiar with the Unitary method.

12. If 34 men can construct a road 1 furlong 15 p. long
in 33 days, how many men will be required to make a
road a mile long in 51 days ?

13. If 17 men in 6 days earn |178.50, how much will

13 men earn in 15 days ?

14. If 16 men dig a drain 300 yds. long in 13 days, in
what time will 26 men dig a drain 525 yds. long 1

16. If 3 pigs cost as much as 5 sheep, and 10 pigs and
12 sheep together cost $129, what should be paid for 8
pigs and 16 sheep ?
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1 pig is worth f sheep, /. 10 pigs and 12 sheep =^ ^-^

sheep ; and 8 pigs and 16 sheep = ^/ sheep.

Now the value of ^ sheep = $129

1 '' = $129 X /^

Y " = ^129 X -^ X 8/ = $132.

16. If 2 oxen be worth 37 sheep, and 6 oxen and 17
Bheep be worth $512, what will be the value of 9 oxen
and 25 sheep ?

17. If 3 bushels of wheat be worth as much as 5 bushels
of barley, and 20 bushels of wheat with 20 bushels of

barley sell for $30.40, how much money should be given
with 24 bushels of wheat in exchange for 50 bushels of

barley ?

18. If 2 men can do as much work as 3 boys, how long
long will it take 5 men and 6 boys to do what 6 men and
5 boys can do in 15 days ?

19. Find the number of acres in an oblong field 374
feet long, 165 feet wide.

No. of sq. feet = 374 x 165 (See 67.)

1 acre = 4 x 40 x 30|^ x 9 sq. feet

= 4840 X 9 sq. feet

. M f
. . , , 374 X 165 34 x 15

.. No. of acres in field =
^g^Q ^ ^

= -^^-^

20. Find the number of acres in an oblong 561 feet

long, 264 feet broad.

21. A street 66 feet wide, is 2| miles long, find how
many acres it contains;

22. A building lot 60 ft. 6 in. wide and 150 feet long

is sold for $2000, how much is that per acre 1

23. A person buys a farm of 100 acres at $48.40 per

acre, and sells it in building lots 1 chain wide, 2 chains
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long, at 330 a lot. Supposing the streets to occupy ^ of

the land how much does he gain on the whole ?

24. A board is 15 feet long, 11 inches wide : what is it

worth at $16.00 per thousand square feet?

25. A building lot is 176 feet wide ; what must be its

length, if its area is an acre ?

26. A railway takes from a farm a strip 1^ chains wide
and f mile long : what compensation must be paid at $60
an acre ?

27. Find the cost of papering the walls of a room 21
feet long, 20 ft . 4 in. wide and 12 ft. high, with paper at

45 cents a roll, 11 yards long and 15 in. wide, allowing
for a door 7 ft. 9 in. by 4 ft., and two windows each 6 ft.

by 4 ft.

Total length of wall = 21 + 21 4- 20| + 20^
--= 82f feet ; breadth = 12 feet

;

.'. area of the walls = 82f x 12 sq. ft = 992 sq. ft.

No. of sq. ft. to be deducted = 7|x4 + 6x4x2
= 31 + 48 = 79.

.-. No. of sq. ft. to be papered = 992 - 79 = 913
'' " in roll = 33 X I = 165

913 X 4No of rolls required = 913 -^ ^f^

. 913 X 4 .^ „„„
cost = —-—^— X 45 = 996 cents

165

165

= $9.96.

28. How many rolls of paper, 11 yards long and 16 in.

wide will be required to paper the walls of a room 1 9 ft.

long, 16 ft 6 in. wide and 10 ft. high, allowing for a door
7 ft. 3 in. by 4 ft. , and two windows, each 6 ft. 9 in. by
4 ft. ; and what will be the cost at 75 cents a roll ?

29. How many yards of carpet, 2 ft. 3 in. wide, will

cover a floor 24 ft. long and 18 ft. wide 1
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30. Find the cost of carpeting a room 20 ft. 3 in. long
and 17 ft. 6 in. wide, with carpet 27 inches wide at $1 50
a yard ?

31. Find the cost of painting the four walls of a room
22 ft. long, 16 feet wide and 11 ft. 3 in. high, at 85 cents

a sq. yard.

32. A brick is 9 inches long, 4| inches wide and 3
inches thick : how many bricks will there be in a pile 45
feet long, 30 feet wide and 12 feet high ?

No. of cubic feet in the pile = 45 x 30 x 12 (See 71.)

No of cubic inches in 1 brick — 9 x f x 3

9x9x3
feet

No. of bricks = 45 x 30 x 12

1728 X 2

9x9x3
1728 X 2

= 4:5 X 30 X 12 X 1728 X 2 ^ 2304009X9X3
33. A pile of bricks is 40 feet long, 27 feet wide, 15

feet high : how many bricks does it contain ?

34. How many bricks will be required to build a wall

135 feet long, 60 feet high and 18 inches thick ?

35. How many cubic yards of earth will be removed in

digging a drain | mile long, 12 feet deep and 4 feet wide ?

36. Find the cost of excavating a cellar 72 feet long,

28- feet wide and 10 feet deep at 75 cents a cubic yard.

37. Find the value of a piece of squared timber, 36

feet long, 1 ft. 9 in. wide, and 1 ft. 2 in. thick, at 24

cents a cubic foot.

38. If a flag-stone 10 ft. 6 in. long, 3 ft. 3 in. wide and
8 inches thick, cost $14, how much is that per cubic yard?

39. An imperial gallon contains 277 '274 cubic inches :

how many gallons will a cistern hold, its length being 5

feet, breadth 4 feet, and depth 3 feet 4 inches ?
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40. An imperial gallon of water weighs 10 lbs. Avoird.

How much will the weight of a cubic foot of water differ

from 1000 oz, ]

41. At what time between 4 and 5 o'clock will the

hands of a clock be together 1

At 4 o'clock the h. hand is 20 minute spaces ahead.

Now the m. hand goes 60 m. spaces while the h. hand
goes 5 spaces.

.*. the m. hand goes 12 spaces while the h. hand goes 1

.*. the m. hand gains 11 spaces in going 12
" " 1 space '' ^
" * 20 spaces '' ^^

.'. the required time = 21^ m. past 4.

42. When will the hands of a clock be together between
2 and 3 o'clock 1

43. When first after 1 o'clock will the hands be directly

opposite ?

44. When first after 3 o'clock will the hands be per-
pendicular to each other ?

45. At what times between 6 and 7 o'clock will the
hands be perpendicular to each other 1

46. When will the hands be directly opposite between
9 and 10 o'clock ?

47. The hands are together between 7 and 8 : what is

the exact time ?

48. A, B and C can walk round a course in 9, 11 and 15
minutes, respectively. They all start at the same time
in the same direction, and continue walking till they are
all together again. When will this happen and how
many rounds will each have made 1
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A goes g^, B ^ and C -^^ of a round in 1 min.

/. A gains on B ^ - y\, or ^\ round in 1 min.

,\ A gains on B 1 round in ^^ min.

A gains on C ^ - iV, or ^\ in 1 min,

,'. A gains on C 1 round in *j^ min.

The L. C. M. of ^/ m. and %« m. =^ m. = 4 h 7^ m.

i.|5 ^ 9 = 5^5_ _ 2^ rounds for A.

A|5 ^ 11 _ ^s ^ 22\ *' '' B.

i.95 ^ ]5 ^ 3^3 ^ 16^ u u c

49. A oan run round a course in 6 min., B in 8 min.
They start at the same time in the same dirdction. When
will they first be together again, and how many rounds
will each have made ]

50. If, in Ex. 49, A and B run in opposite directions'

when and where will they first meet ?

51. A, B and C can walk round a course in 5, 7 and 11
n>in. respectively. If tliey all start together, in the same
direction, when first will they be all together again ; and
how many rounds will each have made ?

52. A can run 11 yards while B runs 9 yards. How
many yards start can A afford to give B in a quarter of a
mile race 1

53. A train 200 yards long took 45 seconds to cross a
a bridge 262 yards long At what rate was the train

running ?

54. A oan walk 15 yds. while B can walk 12 and C 9.

Jf they all start together to walk round a course of 220
yards, how far will each have gone before they are all

together again 1

55. Find the L C. M. of 135, 180, 72, 27 and 16.

•2 X -2 X '2 - 01 X 01 X 01
156. Simplify

1 -^ 05 X 05 X 05
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57. A does I of a work in 6 hours ; B then assists and
they finish the work in 12 hours. In what time could

each do the work alone ]

58. Multiply -1875 by '432 and verify the work by
vulgar fractions.

59. Prove that 54 X -53 = -290.

60. Divide -315 by 1-8
; also 31 5 by '28

; and verify

the work in each case by vulgar fractions.

61. When a certain regiment is formed into companies
of 45, of 43, or of 60, there are always 12 men over. Find
the number of men in the regiment.

62. Find the L. C. M. of 17|, 9^ and 6^.

63. Simplify (If + 2f) ^ (3^^ - 1/,).

64. If 5 be added to both terms of f , how much is its

value altered ?

65. How much must be subtracted from 4 6285 that

when the remainder is divided by 87 '6 the quotient may
terminate in the fourth decimal place 1

66. Which of the following quotients is more nearly
4-162 ^„ 4-162 ^y, J 1 1 vocorrect -—-- = 73, or —r-—• = 5 '7, and by how much?
57 -73

67. Simplify | + f of {l| _ f ^f (2 -
i).

}

68. A owns f of a farm, B f of the remainder, and C
the rest. A has 60 acres more than B and C together.

How many acres has each ']

69. The sum of the ages of A and B is 74 years, and |
of A's age is | of B's : find their ages.

70. United States' gold is ^^^ fine and English gold |^
fine. If the value of the alloy be neglected, find the
value of an English gold coin of the same weight as the
U. S. gold dollar.
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71. Prove that f x 3 = V^, and that f -^ 3 = ^\,

72. If a pound of tea in one scale of a false balance
weighs 1 lb. 2 oz. , what would it weigh in the other scale ?

73. A person's net income after paying a tax of 15 mils
on the dollar is ^788 : what is the amount of his tax ?

74. By what vulgar fraction d»»es '75 exceed "75 ? Also

find the difference between '018182 and -ois.

75. Express £7 95. ^\d. decimally in florins,

76. Express as a compound quantity 8'4375 of a pound
Troy.

77. Find the cost of covering a floor, whose length is

6*75 metres and breadth 4.56 metres, with oilcloth at

4.65 francs per square metre.

78. Express decimally the ratio of a sovereign ($4. 86f

)

to five dollars.

79. Express 1 m. 3 f. 27 p. decimally, with unit 1 chain.

80. The value of a certain decimal, when the unit is

1 lb. Troy, is 8 lbs. 9 oz. 15 dwt. 18 grs. , what will be its

value when the unit is £1 ?

81. What decimal of £3 7s. ^d. is £1 15s. ; and what is

the unit of the result 1

82. Express 63. 24 francs in English money, taking the
franc = 9|(i.

83. A building lot is 1 chain wide and 2 85 ch. deep,
and its area is said to be 1 r. 4 p. Find the error in the

area.

84. A farm is 15 chains wide and contains 100 acres :

shew that its perimeter is 2 miles 13 p. 2^ feet.

51 4
85. Compare f , -^ and •—

-

6 o\'
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,3x23 + 2 ,3-2
Compare |, -^ -—f-^ and

4X2, 4 + 2 4-2-

87. A can do half as much again as B, and one-third

as much again as C, in the same time : in what time can

all three together do a work which takes A alone 58
hours 1

88. A, who owns f of a ship, sells f of his share for

$4500. Find the value of the ship.

89. A man spends f of his monthly wages in board and

f of the remainder in clothing and has then left $7. 50.

How much does he earn per month ?

90. If the measure of a certain sum of money be f when
the unit is 1 franc, what will be its measure when the

unit is £1, taking the franc = 9|d. ]

91. Find the quotient 3-17548 -f 92*475 to the nearest

iBgure in the fifth place after the decimal point.

92. Three-fourths of A's money equals five-sixths of

B's, and they together have f28. 50 ; find how much each
has.

93. For what sum should a cargo worth $2340 be
insured, at 2| per cent. , so that in case of loss the value

of the cargo and the premium may both be recovered ?

94. Find the value of £65 17s. 9d. in Canadian money,
taking £1 = |4.86f.

95 Find the value of 78*3475 according as the unit is

£1, an acre, or a pound Troy.

96. If $75 be the present worth of $80, due 9 months
hence, what is the yearly rate of interest ?

97. In what time will $120 amount to $136 at 9 per
cent, per annum 1

98. Express 5 h, 12 m. 45 sec. as a decimal of a day

;

and 7 oz. 15 dwt. 4 grs. as a decimal of 1 lb. 12 oz. Avoird.
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99. A man sold y^^y of his property, f of the remainder,
and f of what was still left. What part of the property
does he now own ?

100. Express in Troy weight the sum of -3125 of 1 lb.

Troy and '3875 of 1 lb. Avoird.

101. Multiply -3456 by '1234, and divide the result

by 1-92.

102. What decimal of a pound Avoird. is 3 •458 lb.

Troy?

103. Shew that using "66 for | is less correct by ^jj
than taking "12 for \.

104. If the side of a square, to contain one acre, be
found in yards to two places of decimals, shew that the
area of the square so found will differ from an acre by
less than 20 square inches.

105. A contractor undertakes to pave a road in 70 days
and employs 48 men. After 28 days ^ of the road is

made, and the working day is reduced from 9 hours to 8

hours. How many more men must be put on in order to

finish the work in time ?

103. Divide 7'2 by "1125, verifying the work by vulgar
fractions,

107. A and B are shooting pigeons. A fires 5 shots to

B's 3, but A kills only 1 in 3 shots, while B kills 1 in 2
shots : when B has killed 36 birds, how many will A
have killed.

108. Find the interest on ^75, lent March 7th, 1883,
to be Depaid July 3l8t, next, at 6 per cent, per annum.

109. If I of a calf and | of a sheep be each worth ^ of

an ox, and 12 calves, 10 sheep and 5 oxen are together

worth ^53, find the value of one of each.

110. Find by Practice the cost of 75 miles 3 f. 26 p. of

railway, at $26400 a mile.
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2
111. Reduce f -(- :. to a simple fraction.

112. In how many days will the interest of ^73, lent at

8 per cent, per annum, be f6 ?

113. Express 1 p. 4 yds. 1 ft. in metres, taking the
metre = 39^ inches.

'

114. If 3 men can do as much work in the same time
as 5 boys ; and 5 men working 9 hours a day do -^^ of a
work in 32 days : in how many days of 8 hours will 14
boys finish the work ?

115. If 1 oz. of gold be worth 15 oz. of silver and the
weights of equal volumes of gold and silver be as 19 ; 14,

how many cubic inches of silver will be worth one cubic

inch of gold ?

116. Find the number which has to 7^ the same ratio

as 10 has to 9.

117. How many boys must assist 2 men, so that a work
which 4 men or 6 boys can do in 15 days, may be done in

6 days ?

118. Divide $34.50 between A, B and C, so that A may
have half as much again, and B one-third as much again
asC.

119. A sovereign is given to pay a bill of 16 "45 francs,

find the change in French money, taking 1 franc = 9|d.

120. Subtract from 7 lb. 5 oz. Troy weight, the sum of

1 lb. 8 oz. 17 dwt. 13 grs. , 1 lb. 6 oz. 5 dr. 2 scruples
and 1 10 oz Avoird. weight, expressing the remainder in

Troy weight.

121. A contractor undertakes to make a road one mile
long in 90 days, and employs 72 men, but at the end of

60 days he finds he has made 6 furlongs. How many men
may he discharge ?
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122. What fraction is 3-45 lbs. Av. of 4-3 lbs. Troy ?

123. Divide 44 ac. 1 r. 28 p 8 yds. by 23 ; also by 2 r.

14 p. 23| yds. Explain the results.

124. Simplify 1| + 2f of 3| -^ 4| ; (1^ + 2f of 3|) -f

4| andm + 2|) of 3| - ^.

125. Simplify (1;359 - '175 X -0486) ~ '019. State

in words the operations indicated.

l'^6. Divide 56 by 875, 16 5 by '352, and illustrate

both operations by vulgar fractions.

127. A sets out from Weston for Toronto, a distance of

8 miles, at the same time that B starts from Toronto for

Weston. A walks 3^ miles an hour, B 2^ miles. Where
will they meet, and how far apart will they be 2 hours
after starting ?

128. If f and | be expressed decimally to the nearest

fig. in the third place, find how much the product of the
two decimals will differ from ^ X f •

129. Find the value of a farm containing 65*48 hectares,

at 176 35 francs per hectare.

130. Convert 6*875 kilogrammes into Avoird. weight,
taking 1 gramme = 15| grs.

131. Find vulgar fractions, in lowest terms, equivalent

to *185, *345 and *876, respectively.

132. A sold to B *2 of his stock, to C *25 of the
remainder, and to D *3 of what was left. What part has

he now ?

133. Compare | ^J
and ^-^

.

134. A, who owns f of a property, sold f of his share
to B, who sold I of his purchase to C for $1200. Find
the value of the whole property.
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135. A, after he has done f of a work alone in 6 hours,

is assisted by B, and together they finish the work in 4
hours more. In what time could B alone do the whole
work ?

136. Express 18s. 4|d. as a decimal of a guinea.

137. A certain sum of money is divided among three
persons, the first getting "36 of the money, the second '45

of the remainder, and the third $6. How much do the
first and second respectively receive ?

138. How many times can 3 lbs. 5 oz. 7 dwt 11 grs. be
subtracted from 60 lbs. , and how much will be left over ?

139. Find the H. C. F. and the L. C. M. of 765 and
884 ; and illustrate their use by simplifying ||^ and

140. State the meaning of f . What is the unit when
§ths = £6 12s. 7|d. 1

141. From the sum of 7f and 4f subtract the difierence

between 8/5^ and 3^, and divide the result by 7^.

142. Divide the product of '324 and '216 by 17-28.

143. Define measure of a quantity. How can 180, 15
and I be the measures of the same sum of money ?

144. A huckster buys 120 oranges at 3 for 5c. He sells

half of them at 2 for 5c., and the rest at 4 for 5c., How
much does he gain I

145. A bath can be filled by the cold water tap in 20
min. , and by the hot water tap in 30 min. The former
is first opened, and 5 min. later the other is also turned
on. In what time will the bath be filled ?

146. Reckoning interest at 7^ per cent, per annum,
find (1) the interest of $584 for 83 days

; (2) the discount
of $590.40 due 4 months hence.

147. Find the vulgar fraction, in lowest terms, which is

equivalent to -6136. What vulgar fractions produce
mixed recurring decimals 1
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148. Find the value of 6-4375 when the value of the

unit is £1 12s.

149. A man spent $135 more than a third of his money
in buying a site, and $325 more than two-fifths in building

a house, which left him one-sixth for furnishing. How
much money had he ?

150. A's money is f of B's, but if A had two dollars

more he would have \ of B's. How much has each ?

151. A sum of money is divided among A, B and C, so

that A has '38 of it, B "27 of the remainder and C $22.63.

Find the shares of A and B.

152. A certain length, measured by a yard rule \ inch

too short, appears to be 27 yards : what would it have
measured, if the rule had been j inch too long 1

153. The measure of a certain weight is 9 '648 when the

unit is 1 oz. Avoirdupois ; what would be its measure if

1 oz. Troy were the unit ?

154. A cricket ground is 528 feet long and 495 feet

broad. How much would it cost to fence it round at

$2.40 a rod, and to sod it at 7^c a square yard.

155. A walks 20 yards while B walks 24 and C 18.

They all start together to walk round a course which C
can go over in 5 minutes. If they continue walking,

when will they be all together again ?

156. A boy devotes one-third of his study time to

arithmetic, three-eighths of the remainder to grammar,
and then has 35 minutes left for the rest of his lessons.

How much time does he give to study ?

157. Taking the weight of a cubic foot of water to be

1000 oz. and ice to be one-tenth lighter than the same
bulk of water, find the number of tons in an acre of ice 9

inches thick.

158. If £1, 25-55 francs and $4.86| are all equivalent,

express the value of a franc in cents, and that of a dollar

in francs.
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EXERCISE I. (Page 3).

1. Fifty-six, Seventy-eight, Eighty-three, Ninety-five,

Seventy, forty-nine, Twenty-six, Thirty-four, Sixty-seven.

2. 29, 18, 36, 48, 54, 65, 76, 89, 92.

3. One hundred and eight. One hundred and ten, One
hundred and fifteen. One hundred and eighteen. One
hundred and twenty-four, One hundred and thirty-six,

Two hundred and five. Two hundred and ten, Two hundred

and Twelve, three hundred and sixteen, Three hundred

and forty. Four hundred and sixty-five, Five hundred and

eighty-seven. Six hundred and nine. Seven hundred and

twenty- eight, Eight hundred and eighty-eight, Nine hun-

dred and sixty-four.

4. 106, 210, 340, 465, 504, 678, 742, 816, 987.

EXERCISE II. (Page 4).

1. One thousand two hundred and six. One thousand

three hundred and fifty-seven, Two thousand six hundred

and fifteen. Three thousand and eight. Four thousand six

hundred. Five thousand seven hundred and eighty. Six

thousand. Seven thousand eight hundred and twelve,

Eight thousand five hundred and seventy-nine, Nine thou-

sand nine hundred and ninety-nine.

2. 1400, 2650, 3048, 4000, 5709, 6254, 7000, 8090,

9009.

3. Sixteen thousand four hundred,Thirty-five thousand

and eight. Seventy thousand four hundred and sixty-three,

14
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Eighty-five thousand, Mnety-four thousand six hundred,

One hundred and five thousand six hundred and thirty-

four,Threehundredand sixty-eightthousand,Four hundred

thousand nine hundred and eighty, Five hundred thousand

six hundred, Six hundred and forty-three thousand five

hundred and seventy-eight. Seven hundred and fifty

thousand eight hundred and sixty. Eight hundred thou-

sand and eight. Nine hundred and nine thousand and

ninety- nine.

4. Three thousand five hundred and sixty-eight. Four

thousand and four. Seven thousand and efighty-nine,

Eighteen thousand six hundred, Forty-eight thousand and

sixty-five. Eighty-two thousand and twenty, Ninety-five

thousand and ninety-five. One hundred and sixty thousand

eight hundred and forty. Two hundred and seven thousand

five hundred and thirty-six. Three hundred and fifteen

thousand. Six hundred thousand and twenty-eighty. Seven

hundred and one thousand one hundred and eleven.

Eight hundred and fifty-four thousand nine hundred, Nine

hundred and ninety-nine thousand nine hundred and

ninety-nine. Nine hundred and nine thousand and ninety.

5. 71439, 405607, 100100, 880880, 144000, 900990,

80008, 5G0070.

EXERCISE III. (Page 7).

1. Seven million. Twenty-five million sixty-four thou-

sand seven hundred and eighty. Sixty five million four

hvmdred and eighty thousand seven hundred. Eight

hundred and twelve million four thousand and five, Seven

billion five hundred million six hundred and fifty thousand.

2. 5006007, 14085016, 900800700, 3020001090,

12000570203.
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3. Four million and five, two hundred and five million

eight hundred, Sixteen billion six hundred thousand and

seventy-two, Eight hundred aud seventy billion nine

million eighty thousand and sixty, Three hundred and

twelve billion five hundred and seven million six hundred

and eighteen thousand.

4. 25000025, 4016000015.

5. 0, 10, 100, 1000, 10000, 100000, 1000000.

6. 9, 99, 999, 9999, 99999, 999999, 9999999.

7. One million one hundred and eleven thousand one

hundred and eleven, One hundred and one million ten

thousand one hundred and one. Two billion two million

two thousand and two, Three hundred million thirty

thousand and three, Forty billion four hundred thousand

and four. One billion two hundred and thirty-four million

five hundred and sixty-seven thousand eight hundred and

ninety. Five trillion six million and six.

EXERCISE IV. (Page 8).

1. 16, 25, 33, 49, 99, 160, 232, 400, 600.

2. 650, 1660, 2720, 1387.

3. 1882, 1560, 1650, 2666, 1449.

EXERCISE V. (Page 9).

1. XLVIII. , XCVI. , CLXII., CCCXLV. , DXLVII.

,

DCCCIX., DCCCC, DCD., DCDXCIX., DCCCC.

2. MVIII., MCCXXXIV., MCCCLVII.,
MMCDLXVIIL, MMMLX., MXII., MD.

3. IV., VCCCLXVIIL, XIXLV., XXVIIDCCC,
DCXXX.
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EXERCISE VI. (Page 12).

1. 20. 2. 20. 3. 33. 4. 15 marks. 5. 20c. 6. 21.

EXERCISE VII. (Page 13).

1. 25. 2. 27. 3. 24. 4. 24. 5. 54. 6. 63.

7. 52. 8. 44. 9. 84. 10. 98. 11. 170. 12. 329.

13. 643. 14. 510. 15. 2626. 16. 1204. 17. 4243.

18. 18288. 19. 11457. 20. 24187. 21. 14741.

22. 12126. 23. 4257. 24. 9880. 25. 31 ; 63 ; 240.

26. 136 persons. 27. 170 acres. 28. 172 persons.

29. 73402. 30. 4662. 31. 118 runs. 32. 35 persons.

33. 69 eggs. 34. 74 cents. 35. 325.

EXERCISE VIII. (Page 17).

1. 7130. 2. 11808. 3. 4444. 4 20183. 5. 21072.

6. 25348. 7. 423. 8. 17262. 9. 5328. 10. 2470.

11. 15222. 12. 51908. 13. 110069. 14. 1725.

15. 499 men. 16. 435 feet. 17. $813. 18. |322.

19. 147 pupils. 20. $684. 21. $210. 22. 144.

23. $27750. 24. $12139436.

EXERCISE IX. (Page 21).

1. 7 cents. 2. 7 pupils. 3. 9 feet. 4. 6 cents

,

words. 6. 14 cents. 7. 5, 5, 11, 7, 5.

5. 7

EXERCISE X. (Page 22).

1. 12. 2. 10. 3. 11. 4. 22 5. 24. 6. 41. 7. 7.

8. 9. 9. 89. 10. 82. 11. 286. 12. 155. 13. 89.

14. 92. 15. 10. 16. 81. 17. 75. 18. 117. 19. 1.

20. 236. 21. 21. 22. 20. 23. 95. 24. 87. 25. 78.

26. 20. 27. 59. 28. 44. 29. 89. 30. 39. 31. 89.

32. 47. 33. 24, 26, 13, 25. 34. 32, 43. 35. 78 sheep
;

10 sheep. 36. 36 beech-nuts. 37. 53, 9. 38. 14 cents.
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EXERCISE XI. (Page 24.)

1. 1112. 2. 1142. 3. 1218. 4. 29393. 5. 7888.

6. 34838. 7. 87468. 8. 56105. 9. 187867. 10. 8929.

11. 1118. 12. 2718. 13. 201995. 14. 72699.

15. 370917. 16. 78467. 17. 78273. 18. 99253.

19. 8897778. 20. 778878. 21. 489869. 22. 778681.

23. 111689. 24. 1000. 25. 1798; 305008. 26. 161329.

27. 8662. 28. 1904 ; 75 years. 29. 18514. 30. 25

years. 31. 15362 bushels. 32. 9988 men. 33. 382

scholars. 34. 1815. 35. $58 saved. 36. 29002.

37. 652. 38. $1421711. 39. 985002. 40. 385012.

41. 84865. 42. 459788.

EXERCISE XII. (Page 28).

1.35 cents. 2. 30 pages. 3. 28 miles. 4.108

months. 5. 3 cents. 6. 3 cents. 7. 80, 55, 54, 43,

2, 59, 28.

EXERCISE XIII. (Page 29).

1. 106. 2. 94. 3. 176. 4. 144. 5. 180. 6. 87.

7. 108. 8. 332 9. 450. 10. 335. 11. 216. 12. 594.

13. 189. 14. 371. 15. 360. 16. 616. 17. 621.

18. 486. 19. 200. 20. 990. 21. 583. 22. 957.

23. 720. 24. 588. 25. 1374. 26. 2400. 27. 1104.

28. 3885. 29. 2982. 30. 6335. 31. 6680. 32. 4383.

33. 5600. 34. 5918. 35. 8448. 36. 225 bushels,

29250 cents. 37. 825 steps. 38. 288 gallons. 39. 4125

pages.

EXERCISE XIV. (Page 30).

1. 13698. 2. 29619. 3. 24228. 4. 485340.

5 416160. 6. 404825. 7. 3073630. 8. 388064.

9. 346284. 10. 590592. 11. 833184. 12. 234927.

13. 1098444. 14. 130061614; 325154035; 195092421;
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455215649; 260123228; 585277263; 390184842;

520246456; 715338877; 780369684. 15. 450 miles.

16. 40 miles. 17. 170 miles. 18. 315 miles. 19. $91.

20 804 miles. 21. 1980000.

EXERCISE XV. (Pagr 33).

1. 23265. 2. 221040. 3. 38280. 4. 741600.

5. 4830. 6. 15312. 7. 1011600. 8. 57960.

9. 1168000. 10. 01692. 11. 199500. 12. 720000.

13. 6120000. 14. 2632. 15. 23625. 16. 180792.

17. 2842. 18. 4416. 19. 27945. 20. 9728. 21. 720.

22. 64. 23. 243. 24. 256. 25. 125.

EXERCISE XVI. (Page 34).

1. 3575. 2. 8786. 3. 20532. 4. 20894. 5. 26566.

6. 41817. 7. 64090. 8. 54473. 9. 279736. 10. 536544.

11. 6374905.

14. 34683600.

17. 15627520.

20. 40064304.

23. 9179693320.

26. 1727943030.

29. 110899152000.

12. 36825843.

15. 46713480.

18. 29049216.

21. 97458000.

24. 12662836704.

27. 91477415850.

30. 8072398400.

13. 41574225.

16. 29578864.

19. 20641056.

22. 99001250.

25. 24708428198.

28. 153041719600.

31. 141597468015.

32. (1) 14882220, 330716, 413395, 744111
; (2) 90160884,

678037, 834823, 910716. 33. 167349 dollars.

34. 11708 dollars. 35. 6570000 grains. 36. 938000 cents.

37. 46332 cents. 38. 1584 rails. 39. 12000 feet.

40. 2092500 dollars.

EXERCISE XVII. (Page 37).

1. 281488. 2. 1225713. 3. 742438. 4. 3772820.

5. 34433432. 6. 26941376. 7. 4514544. 8. 5869068.

9. 16594515. 10. 23206596. 11. 1471340368.
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12. 47090826324. 13. 14758631995. 14. 30097343824.

15. 49268476142. 16. 56110851600. 17. 467250000.

18. 4446702000. 19. 18914656. 20. 1263256140.

21. 222094000. 22. 2106837550. 23. 40904843200.

24. 215506692. 25. 33758471264068.

26. 5759935172223. 27. 5662809628416.

28. 2910195338300. 29. 6341789969900.

30. 4897462869387. 31. 3009957855464

32. 3030636904885. 33. 4696902344957.

34. 7902873599770. 35. 8492452 and 56651448.

36. 111320 square yards. 37. 71000 matches.

38. 649250 letters. 39. 4032000 feet. 40. 2412117318.

41. 15240825. 42. 231679839.

EXERCISE XVIII. (Page 42).

1. 8 boys. 2. 9 ranks. 3. 8 lbs. , 4 cents, 4. 6 weeks.

5. 12 times. 6. 8 days. 7. 11 pages. 8. 7 cents.

9. 6 cents. 10. 7 times.

EXERCISE XIX. (Page 43).

1. 3421. 2. 3827. 3. 2399. 4. 1232. 5. 1523.

6. 3759. 7. 2102. 8. 2304. 9. 2884. 10. 1020.

11. 1506. 12. 1729. 13. 1164. 14. 1351. 15. 1022

16. 1194. 17. 129. 18. 146. 19. 1020. 20. 822.

21. 867. 22. 376-8. 23. 742. 24. 534-2. 25. 132.

26.871. 27.315-9. 28. 75, 5 cent pieces.

29. 2640 steps. 30. 64 days. 31. 416 dollars. 32. 5491.

33. 127 times. 34. 105 cents. 35. 52 pounds. 36. 165

feet. 37. 480 seconds.

EXERCISE XX. (Page 46).

1. 158. 2. 176. 3. 338. 4. 1357. 5. 625. 6. 769.

7. 1922. 8. 2406. 9. 3687. 10. 3812. 11. 7623.
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12. 6125-6. 13. 779-2. 14. 2439-5. 15. 2777-7-

16. 5293. 17. 3677-2. 18. 496-8. 19. 90909.

20. 24691-1. 21. 88888-8. 22. 77777-7. 23. 5716.

24 a 25. 3 times. 26. 46099. 27. 4 times. 28. 4.

29. 16 pounds. 30. 38 yards, and 7 cents over.

EXERCISE XXI. (Page 49).

1. 395-10. 2. 949-16. 3. 3049. 4. 2144.

5. 1275. 6. 1191. 7. 7534-36. 8. 2377. 9. 2435.

10. 874. 11 11326-26. 12. 1790-26. 33. 3481-103.

14 994-52. 15. 3948-119. 16. 2842-76.

17. 66-54. 18. 1064-517. 19. 358-133.

20. 16-35875. 21. 3x3x5x5. 22. 5 x 5 x 5 x 5.

23. 3x5x7. 24. 5x11x13.

EXERCISE XXII.

1. 118. 2. 123. 3. 124

6. 1307. 7. 213. 8. 234.

11. 324. 12. 109. 13. 351.

16. 205: 17. 36. 18. 53. 19. 198-160. 20. 657-65.

21. 104 times. 22. 264. 23. 508. 24. 7544. 25. 257.

26. 1992393. 27. 972. 28. 455 bushels. 29. 19 hours.

30. 28 bushels. 31. 4 dollars.

EXERCISE XXIII. (Page 54).

1. 386. 2 476. 3. 8667. 4. 845. 5. 421-5.

6. 9009. 7. 9374-16. 8. 13662. 9. 5096.

10. 2882-436. 11. 13208. 12. 917-1084.

13. 3853-801. 14 223-3400. 15. 340-867.

16. 71-1940. 17. 573-3139. 18. 659-332.

19. 7315. 20. 1063-2767. 21. 66-784. 22 60.

23 87 times. 24. 146. 25. 1094. 26. 532 bushels.

(Page 51).
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27. 173. 28. 120 minutes. 29. 13. 30. 58 boys

31. 198 bush. - 1. 32. 7 days. 33. 52800 rails.

34. 9982, 9380. 35. 16 dollars. 36. 5876. 37- 15, 36.

38. 240 miles W. of Montreal. 39. 58 papers. 40. 48

miles a day 41. 6 hours after meeting the freight train.

42. Carriage, 322 dollars ; horse, 206 dollars ; harness,

160 dollars. 43. 19 seconds.

EXERCISE XXIV. (Pagb 57).

1. 3. 2. 2304. 3. 37. 4. 432. 5. 61, 83.

6. 13 nuts and 8 over. 7. 13776. 8. 24.

MISCELLA.NEOUS EXAMPLES. (Page 58.)

Paper I.

2. 414781192. 3. 419067188440 and 2683298199-96.

4. 1890981, One million eight himdred and ninety thou-

sand nine hundred and eighty-one. 5. 893395000 and

250 - 1. 6. 624 dollars.

Paper II.

2. 10 hours. 3. 12090972, Twelve million ninety thou-

sand nine hundred and seventy-two. 4. 374 — 223.

5. One thousand eight hundred and eighty-two, 1882,

MDCCCLXXXIL 6. 671484 and 67148 - 4.

Paper III.

2. 984 and 1179. 3. 2176904 hours - 32. 4. 2378.

5. Forty-nine thousand nine hundred and fifty, and 49950.

6. 2038.

Paper IV.

2. 537915, 536389, 409846976,, 704 3. 22265, 61.

4. 57 years 5. 7051968, 6664071. 6. 9090909 bricks.
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Paper V.

1. 8757 sovereigns. 2. 7642 trees. 3. 71478. 4. 78
strokes. 5. 313 passengers. 6, 4811582 passengers.

Paper YI.

1. 17324026. 2. 59655. 4. 3686596. 5. 4352080.

6. 665484

EXERCISE XXY. (Page 66).

1. $115.82. 2. $103.20. 3. |3.75. 4. $6.34.

5. $15.75. 6. $64 86. 7. $4 25. 8. $7 02 and 19

cents -18. 9. $3.63. 10. 252 bushels. 11. $3.52.

12. $105.00. 13. $6.15. 14. 24 bushels 15 $4375.

16. 43 pounds. 17. All but $1.65. 18. $6.24. 19. A
gives B 16, 25-cent pieces and B gives A 4, 20-cent pieces.

EXERCISE XXVI. (Page 69).

1. 5 oranges. 2. 16 cents. 3. 4 hours. 4. 20 minutes.

5. 20 days. 6. $1.44 7. 6 lbs 8. $45. 9 20 cents.

10.20yds. 11.20yds. 12.40yds. 13. 48yrs., 12yr8.

14. 45 cents. 15. $5.44. 16. $210. 17. 64925 feet.

18. 60 yards. 19. 5 seconds. 20. A 24 years ; B 12

years ; C 6 years. 21. 40704. 22. $75 and $45 respec-

tively. 23. $36 24. In 4 minutes more. 25. $481, $419

EXERCISE XXVII. (Page 83).

1. 157026 feet. 2. 608487 oz. 3. 776909| feet.

4. 18345 mins. 5. £253 10s. lOd. 6. 345555000 sec.

7. 35 cwt. 1 qr. 18 lbs. 9 oz. 11 drs. 8. 8708 pts.

9. 15151 bushels. 10. 4810752 c in. 11. 29411 bushels,

26 lbs. 12. 539832 grs. 13. la. 2 r. 15 per. 10 yds.

ft. 30 in. 14. 63723 grs. 15. 2014 bushels 38 lbs.

16. 44120 grs. 17. 7 fur. 6 per. 5 yds. ft. 4 in.

18. 3 fur. 34 per. 2 yds. 2 ft. 19. 31556929 seconds.
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EXERCISE XXVIII. (Page 85).

1. $1811.92. 2. 57 lbs. 10 ozs. 2 dwt. 12 grs.

3. 73 mis. 3 fur. 11 per. 2 ft. 4. £279 10s. 7^^.

5. 88 lbs. 7 ozs. 3 drs. 2 scr. 15 grs. 6. ^3747.73.

7. 688 tons 11 cwt. 2 qrs. 14 lbs. 13 ozs. 15 drs.

8. 969 yds 2 qrs. 1 nl. 9. 26 wks. 6 dys. 7 lirs. 45 mins.

10. 1765 c. yds. 12 ft. 1083 inches. 11. 1837 a 2 r.

13 per. yds. 5 ft. 55 inches. 12 $2987.60.

13. 85 lbs. 5 ozs. 3 drs. 2 scr. 13 grs. 14. 162 bushels

2pks. Igal. 15. $10546.07.

EXERCISE XXrX. (Page 87).

1. $84.89. 2. £13 l7s. lO^d. 3. 16 tons, 5 cwt. 2 qrs.

21 lbs. 9 ozs. 4. 7 yrs. 46 wks. 4 dys 9 hrs. 10 mins.

5. 4 lbs. 10 ozs. 4 drs. scr. 17 grs. 6. 27 bu. 2 pks.

1 gal. 7. 1 lb. 10 ozs. 10 dwts. 21 grs. 8. 9 mis. 6 fur.

33 per. 2 yds. ft. 9 in. 9. 2 c. yds. 20 c. ft. 1139 c. in.

10. 8 yds. 2 qrs. 2 nls. 11. 9 a. 1 r. 20 per. 5 yds. ft.

77 in. 12. 7 cwts, 85 lbs. 9 ozs. 10 drs. 13. $188.68.

EXERCISE XXX. (Page 89).

1. £186 7s. Id 2. 76 lbs. 3. $3189.75 4. 81 cwts.

2 qrs. 20 lbs. 8 ozs. 5. 71 mis. 4 fur. 29 per. 1 ft. 6 in.

6. 100 lbs. 2 oz. 1 scr. 10 grs. 7. 147 dys. 15 hrs. 22 mins.

8. 1102 a. 2 r. 33 per. 8 yds: 9. 700 yds. 3 qrs. 1 nl. 2 in.

10. 12032 bushels, 2 pks. 1 gal. 3 qts. 11. 81449 dys.

hrs. 55 mins. 51 sees. 12. 659742 c. yds. 6 ft. 672 in.

13. 51622 yrs. wks. 2 dys. 16 hrs. 14. 184 per. 5 yds.

15. 47 yds. 3 qrs. 16. 14738 lbs. 15 ozs. 17. $10.47.

18. $722.50 19. 149 yds. qrs. 1 nl. 20. 15 cwt. 3 qrs.

18 lbs. 4 ozs, l^f§ drs.
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EXERCISE XXXI. (Page 92).

1. £149 4s. 2ld. and ^^^ over. 2. 1 a. r. 10 per.

4 yds. 2 ft. 3. 1 cwt. qrs. 16 lbs. 15 oz. 6f drs.

4. 1 oz. 4 dwt. 20^5 grs. 5. 1 ft. 1485^^^ in.

6. $2.08. 7. 9 times. 8. £98 2s. 4|d.

9. 3738 sovereigns. 10. 94|- yds. 11. 4 c. yds.

20 ft. 635 2 in. 12. 55 yds.

MISCELLA.NEOUS EXAMPLES.
Paper I. (Page 93).

1. 146^ lbs. 2. 923 tons 16 cwt. qrs. 8 lbs. 3. 43119 in.

4. £714450 7s. 4|d 5. 15782 mis. 6 fur. 24 per. 5 yds.

2 ft. 4 in. 6. 4 lbs. 1 oz. 9 dwt. 22|§f grs.

Paper II. (Page 94).

1. 3430 rods. 2. $7.37^. 3. 38icts. 4. 34 chests.

5. 18 yds. 6. 250000 sq. links.

Paper III. (Page 94).

1. 182 days. 2. £95. 3. 3738 sovereigns.

4. 91132497, 506,909. 6. 50 acres, $175.

Paper IV. (Page 95).

1. 1267^ times. 2. 90000 lbs. Avoir. 3 $3.60.

4. 4c yds. 20 ft. 635*2 in. 5. 62 pupils, 83^ c ft.

6. $853.50.

Paper V. (Page 95).

1 1 oz 11 dwt. 1^ grs. 2. 1 a. 10 per.

4 yds 2 ft. 3. 20 miles per hour. 4. $72.50.

5. $1341.60. 6. $723.14.

EXERCISE XXXII. (Page 97).

1. 32. 2. 999 3. 413. 4. 901. 6. 608. 6. 839.

7. 19. 8. 1. 9. 101. 10. 292. 11. 10111. 12. 1.

13 44. 14. 1103. 15. 909. 16. 3.

17. A, 34 ; B, 46 ; C, 29.
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13. 4|. 14. im 15. j^. 16. M|. 17. $22.50.

18. i 19. f. 20. i.

EXERCISE XXXIX. (Page 119).

1. 3^. 2. |. 3. 2. 4. 3|. 5. 2|. 6. 14.

7. i 8. f. 9. T«j. 10. 7i 11. 24. 12. 22^.

13. I 14. 3§. 16. 4i. 16. li 17. U 18- i
19. |. 20. A has f^, B has |§. 21. 3jV 22. ^.
23. tI^. 24. 75 cents. 25. A gets 55 cents, B $1.20.

EXERCISE XL. (Page 123).

1. A. 2. ^. 3. f. 4. §. 5. I 6. li. 7. ^%
8. /^. 9. i 10. lA. 11. IH. 12. tV 13. If
14. |. 15. U- 16. i. 17. 2f lbs. 18. tV 19. ^.
20. f of a day. 21. 6 days. 22. $12. 23. 75 marbles.

24. f

.

EXERCISE XLI. (Page 126).

1. H. 2. iJ. 3. f§. 4.^1. 5. H. 6. IH-
7. tV 8- /it- 9. |§. 10. U. 11. §§. 12. 5.

13. 1^ 14. 22i. 15. f. 16. If. 17. 2A. 18. f.

EXERCISE XLII. (Page 128).

1. llf. 2. A. 3. 3|. 4. -H. 5. 1. 6. 50f
7. M. 8. lf|. 9. AV 10. I 11. if. 12. 8i

EXERCISE XLIir. (Page 129).

1. £7 16s. 6d. 2. £19 95. 4|rf. 3. £7 19s ll^d.

4. £20 14s. 2d. 5. 16s. 6ci. 6. 5 ac. 4 per.

7. 2/. 22 per. 1 yd. 1 ft. 6 in. 8. £10 5s. 5d.

9. 1 lb. 3 oz. 16| dwt. 10. 2 r. 29 per. 2 yds. 6 ft. 108 in.
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11. 2dys. lehrs.lOmins. 12. $16A^. 13. $4.60.

14. £5 125. 16. $24.80. 16. ?21.60. \

EXERCISE XLIV. (Page 130).

1. U- 2. f. 3. U' 4. \U- 5. tf. 6. ilf.

7. ilf. 8.^. 9.^. 10. i 11. A. 12. iH-

13. ^ of cash price or ^ of price on credit. 14. ^.
IK 810 la 3. IT 15^ 18^4 10 94.8, 13

MISCELLANEOUS EXAMPLES,

Paper I. (Page 131).

2. 1t¥A. 3. 1260. 5. k'- 6. 4|^.

Paper II. (Page 132).

2. ^l. 3. It will be less than either of them. 4. |.

5. 23fff. 6. 20xV.

Paper III. (Page 132).

1. f|. 2. 7913r\ miles. 3. U, U, ih U, U. I
4. 1. 5. AWt- 6. 104 days.

Paper IV. (Page 133).

1. ff§ is the greater by yjttbt 2. 4^^. 3. 366xfx, 366.

4. ^. 5. $12. 6. 1st gains $6| more than 2nd.

Paper V. (Page 134).
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EXERCISE XLY. (Page 137).

1. -3, -47, -08, 016, -508. 2. ^, ^, j^, ,Uji, ^^^,
T^o«_. 3. 7-8, 61-35, 60006, -0023, 8-6, 9-65. 4. 5^,

24t*^. 40A, 60,§^, 2^\^^, 77^^. 5. 6, 78, -009, 25,

0018, 000405. 6. 314159, 314-159, 3141-59. 7. 17308,

17308, 017308.

EXERCISE XLVI. (Page 138).

I 63 673. 2. 487 993. 3. 219-3008. 4. 868 2659.

5. 535-803. 6. 8-8888. 7. 145-283. 8. 654-789.

9. 071-012. 10. 160 0861. 11. 88888-88888.

12. 864-10247 13. 1 90625.

EXERCISE XLVII. (Page 140).

1. 9-186. 2. -6412. 3. 11036. 4. 100125.

5. 7-8232. 6. -07992. 7. 381-83. 8. 5-784.

9. 0771. 10. -785. 11. 76-86. 12. 00001. 13. 2-5.

14. -095. 15. 1-823. 16. 59-94. 17. 12 9026.

18. -03125. 19. By 00536. 20. -29. 21. $648649.

22. A'b 82325, B's $2675.

EXERCISE XLVIII. (Page 143).

1. 1-5. 2. -2. 3. 012. 4. 6-4. 5. 0024. 6. 1-62.

7. 25. 8. -00052. 9. 6164. 10. 429-84 11. -024.

12. 6-003. 13. 63-35. 14. 093888. 15. 1998-136.

16. 0040248. 17. $7.35. 18. 75 cents. 19. 455 and

245. 20. -26. 21. $2608-956.

EXERCISE XLIX. (Page 146).

I. 04. 2. -4. 3. -024. 4. 6 15. 5. 13. 6. 5.

7. -09. 8. 3-75. 9. 4-8. 10. 1-35. 11. 136.

I.-)
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12. 13500. 13. 1700 1. 14. 17001. 15. 18030.

16. -327137114. 17. 75 cents. 18. 8 hours. 19. 180

pupils. 20. 25 hours.

EXERCISE L. (Page 147).

1. 5-433. 2. 076. 3. '134. 4. 051. 5. 716.

6. 2-868. 7. 6-233. 8. 115. 9. 4-7313.

10. 1680-675 feet. 11. 12-086 metres. 12. ^1.19.

13. 1-007557 pts. 14. -007.

EXERCISE LI. (Page 150).

1. 125. 2. -375. 3. -875. 4. '6875. 5. '65.

6. -245. 7. 2-75. 8. 7-8. 9. -96875. 10. 1-88.

11. -0875. 12. 0075. 13. '667. 14. 833. 15. 857.

16. -727. 17. -583. 18. 295. 19. -471. 20. 1316.

21. 1. 22. -5. 23. -i7. 24. 61 12. 25. 001.

26. -2954. 27. 13-571428. 28. 9 236. 29. '3846153.

30. 8-054. 31. -98076923. 32. 3 0615384. 33. 0054.

34. 1-69729. 36. 5-074. 36. 0074.

EXERCISE LII. (^Page 151).

1. -I 2. 3^(,. 3. ^. 4. ^^. 6. I7f. 6. 91.

7. ,h. 8. 7M. 9. tI,- 10. 12/^. 11. tV 12. 4^.

EXERCISE LIII. (Page 153).

1. 7i 2. 5|. 3. 13. 4. 5^. 5. 6^. 6. lljl.

7. lO^i^- 8- U- 9. If 10. 8^. 11. ^ 12. ^\%.

13. f. 14. /sVt^^. 16. ^%. 16. A- 17. By -00119.
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EXERCISE LIV. (Page 154).

1. 1-301. 2. -703. 3. -412037. 4. 2. 5. 5-94.

6. 2-5416. 7. -336. 8. 9-16. 9. -491400.

10. -0743. 11. -24254. 12. 02401. 13. 87 66771.

14. -0003. 15. •36«fe7Ucts. 16. 18.

EXERCISE LV. (Page 156).

1. 15 cents. 2. $1,38. 3. ^31.57^ 4. 3s. 9d.

5. £7 8s. 9d. 6. £35 14s. 4|d. 7. £1 10s.

8. 30 a. 38 per. 12 yds. 129-6 in. 9. 11 oz. 6 dwt. 12 grs.

10. £1 12s. 3(^. 11. 21hrs. Imin. 26-4sec. 12. 15 oz.

15 drs. 13. 13s. M. 14. £1 lis. M. 15. $36.00.

16. 6 fur. 14 per. 3 yds. 17. $39.42. 18 6s.

19. 3 ro. 21 per. 20. 3 c. yds 4 c. ft. 21. 1 ro. 29 per.

18 yds 1ft. 50 -4 in. 22. 10 min. 48 sec. 23. £2 Is. 11 -2d.

24. 3 lbs. 1 oz. 10 dwt. 25. £l 4s. 6-768d. 26. 1 ro.

32-08 per.

EXERCISE LVI. (Page 158).

1. -4375. 2. -75. 3. -8965. 4. '375. 5. 640625.

6. -709375. 7. 10416. 8. 6. 9. -4924. 10. 9375.

11. -9114583. 12. -7125. 13. '5. 14. A, 33 ; B, 45
;

C, -22. 15. 65078125 c. ft. 16. 6. 17. 45691906

grammes, and 375.97911 grammes. 18. 1*60935 kilo-

ruetres and 4-97095 furlong.
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MISCELLANEOUS EXAMPLES. 1

Paper I.
j

2. 1-3, 19880, -03. 4. (a) yffy, (b) i\. 5. •0020304
j

and 3000. 6. (a) -300712, (b) '4461538, |^, ff. i

I

Papeu II. i

1. (a) 5'068, (b) 50'68. 3. 1. 4. 1. 5. 63 ft.

6. 005561.
I

Paper IIL
]

1. -000002355. 2. -00375, and 17857142, and fi. |

3. 1155, 1716. 4. $75.60. 5. 5 hrs. 6. 0348.
\

\

Paper IV.
^

1. -163, -036, -005868. 2. 7. 3. $12.35. 4. 60 cents,
j

5. $58.37.
\

Paper V.
;

1- h 2(^0, 017359. 2. -00007. 4. 4048. 5. 00257.
i

6, $120. 7. 8 hrs. 46 min. 42 sec.

EXERCISE LVII. (Page 164).

1. $66-025. 2. $2587. 3. £10 6.s. 9|d. 4. £7 16s. 2^0?. J

5. $5782. 6. £34 1^^. 7. $2460.50. 8. $1146.60.

9. £1073 15s. Qd. 10. £477 lbs. 11. £2666 16s. 6d. ^

12. $172.26. 13. $58,812. 14. 3560884-2875.'
:

15. $95-904. 16. $222.739875. 17. $264528.
\

18. £135 3^. Hid. 19. 206 m. 6 f. 20 p. 20. $908.47125.
\

21. £646 17s. 'S'H 22. £12635 12s. 3|d. 23. $657.9125.
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EXERCISE LVIII. (Page 168).

1. $31.25. 2. ^.37i 3. 12422T^\b. 4. ^1047/,.

5. $2.50. 6. 2 p. c. 7. $2800. 8. 50 cts. 9. §15.25.

EXERCISE LIX. (Page 170).

1. ^3.50. 2. $63.91. 3. $21.98f. 4. $547.63^|.

5. $258.30. 6. $235,008, $760,608. 7. $47.3645.

8. 190.13^. $4.53/^. 9. $112.61ft:.

10. £212 10.S. lOd. nearly.

EXERCISE LX. (Page 172).

1. 14f yrs. 2. £50. 3. 7 p. c. 4. $544.41.

5. $25000.

EXERCISE LXI. (Page 173).

1. $784.87. $24.06. 3. $5208.331. 4. $669.15.

EXERCISE LXII. (Page 175).

1. 18. 2. 307. 3. 617. 4. 729. 5. 12-6. 6. 4-76.

7. 1001. 8. 5-93. 9. '359. 10. 0907. 11. '7008.

12. 2-236. 13. -547. 14. 173. 15. 2-469. 16. 790.

17. 6-613. 18. 5-277. 19. 2-878. 20. 85042.

EXERCISE LXIII. (Page 177).

1. 4 : 3. 2. 4 : 3. 3. 3 : 5. 4. 3 : 4.

6. 4 : 5. 7. 5 : 7. 8. 9 : 10. 9. 5 : 9.

11. 5 : 7. 12. 25 : 16. 13. 5:6. 14. 7 : 8.

16. 144 : 175, 192 : 175. 17. 73 : 75.

19. A $28, B $32.

5. 8
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MISCELLANEOUS PROBLEMS. (Page 178).

2. $590./ 3. $31.63^. 4. 2666,6Gf. 5. 96ac. 3r. 30p.

6. $5.46^. 8. 92^gr8. 9. $312.50. 10. $13650.

12. 128 men. 13. $341.25. 14. 14 days. 16. $766.

17. $5.70. 18. 15f days. 20. 3f ac. 21. 20 ac.

22. $9600. 23. ^^6410. 24. 22c. 25. 247^ ft. 26. $450.

28. $11.40. 29. 64 yds. 30. $78.75. 31. $80.75

33. 230400 bricks. 34. 172800 bricks. 35. 2346f yds.

36. $560. 37. $17.64. 38. $16x»^. 39. 415-5 gal., nearly.

40. 2-72 oz., nearly. 42. lO^f m. past 3. 43. S8j\ m.

past 2. 44. 32x\ m. past 3. 45. 16^^ m. past 6.

46. lQj\ m. past 9. 47. 38^^ m. past 7. 49. 24 m. ;

A 4 r., B 3 r. 50. 3f m.
; f r. for A, f r. for B.

51. 192^ ni. ; A 38^ r., B 27^ r., C 17^ r. 52. 80 yds.

53. 21 m. 54. A 1100 yds., B 880 yds., C 660 yds.

55. 2160. 56. 008. 57." A 27 h., B 36. 58. '081.

60. -175 ;
112-5. 61. 732 men. 62. 700. 63. ly^^.

64. Increased by ^V 65. -00322. 66. '73, by ^W^^-
67. §. 68. A 180 ac, B 90 ac, C 30 ac.

69. A's 42 yrs., B's 32 yrs. 70. $1.18|4.

72. 14|oz. 73. $12. 74. Tk^^^krm- 75. 74-6875 fl.

76. 8 lbs. 5 oz. 5 dwt. 77. 143127 fr. 78. -973.

79. 116-75 ch. 80. £8 I65. 3|d. 81. -518, £3 7s. 6d.

82. £2 Us. 4-59d. 83. If p. 85. fg, ^f , ff

86. j% T»2, |§, A- 87. 24 h. 88. $18000. 89. $90.

90. tI^ 91. -03434. 92. A $15, B .$13.50. 93. $2400.

94. $320.05^. 95. £78 6s. llfd, 78 ac. 1 r. 7t P-, 78 lbs.

4 oz. 3 dwt. 9| grs. 96. 8| p. c. 97. 1 yr. 4f m.
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98. -2171875^, '304 of 1 lb. 12 oz. 99. :f\. 100. 9 oz.

8 dwt. ^ gr. 101. -0222112. 102. 2.84544 lbs.

104. 19-5696 in. 105. 24 men. 106. 64. 107. 40 p.

108. $21. 109. $3.75, $4.80, $72. 110. $1992045.

HI. f|. 112. 375d. 113. 9 metres. 114. 50d.

115. 20^ in. 116.81 1 17. 12 boys. 118. A $13.50,

B $12, C $9. 119. 8-16/^ fr. 120. 2 lbs. 1 oz. 14 dwt. 8grs.

121. 24 men. 122. ffff

.

123. 1 ac. 3 r. 29 p. 1 yd.

5 ft. 139/^ in., 75 times. 124. 3/^, 2|f, ^^^^.

125. 71-a7868. 126. -064, 46-875. 127. 4| m. from

Tor., 4 m. 128. ttjWi^- 129- 11547-398 fr.

130. 15 lbs. 3 oz. 9^ dwt. 131. ^j, ^f, |§|. 132. -42 of

stock. 133. 3j»/5, ^i^, ^1%. 134. $9000. 135. 10§ h.

136 -875 g. 137. $6^3^^ $410. 138. 17 times, 1 lb.

4 oz. 13 dwt. 5 grs. 139. 17, f §, ^^V^. 140. £17 13s. M.

141. l^V 142. -0405. 143. The units are Id., Is., £1 ;

180d = 15s. = £|. 144. 25c. 145. 9 m.

146. (1) $19.92, (2) $14.40. 147. f|. 148. £10 6s.

149. $4600. 150. A $40, B $48. 151. $50.

152. 26i\Vyds- 153. 8-79375. 154. $297.60, $2178.

155. 45 m. 156. 1 h. 24 m. 157. 918f| tons.

158. 19^0., 5-25 fr.

COPP, CI.ARK k CO., OKNKRAL PRINTERS, COLBORNK STRKET, TORONTO












